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EXECUTIVE SUMMARY 

Harding Lawson Associates (HLA), under contract to the Southern Division,, Naval 
Facilities Engineering Command, has prepared this Site Screening Report for Study 
Area (SA) 17, located at the Naval Training Center in Orlando, Orange County, 
Florida. This report was prepared under the Comprehensive Long-term Environmen- 
tal Action, Navy Contract No. N62467-89-D-0317 as Contract Task Order No.-107. 

The objective of the site screening investigation was to locate and identify any 
compounds that may be present at concentrations exceeding screening criteria. 
The investigation required several phases to complete. During the initial 
episode of screening, the surface soils at the site were found to have concentra- 
tions of polynuclear aromatic hydrocarbons (PAHs) exceeding screening criteria. 
The investigation also demonstrated that the groundwater of the surficial aquifer 
had concentrations of chlorinated volatile organic compounds (VOCs) exceeding 
screening criteria. Accordingly, the Orlando Partnering Team requested 
supplemental screening investigations designed to (1) evaluate and characterize 
the PM-Is in soil, and (2) evaluate and characterize the chlorinated VOCs in 
groundwater. 

The field program to evaluate PAHs in soil involved the collection of surface 
soil samples from a grid placed around the original soil sampling location(s). 
The samples were analyzed on site using immunoassay testing techniques to 
determine the total PAH concentration. After the general contamination :Limits 
had been defined, confirmation samples were collected for off-site laboratory 

/@- 
analysis. The results of the investigation permitted better definition of the 
limits of contamination and the specific PAH compounds present. 

The supplemental groundwater evaluation involved two phases of fieldwork., The 
first phase involved the installation and sampling of monitoring wells in the 
immediate vicinity of the well where VOC exceedances were discovered. This work 
was implemented to determine whether the contamination was confined to the 
immediate area of the original well. The second phase was designed to delineate 
the plume and to evaluate the factors affecting plume migration. This was 
accomplished through the collection of groundwater screening samples throughout 
the surficial aquifer. The samples were collected using direct;push technology 
(DPT) and analyzed with an on-site field laboratory. Some of these samples were 
submitted to an off-site laboratory for confirmation. Permanent monitoring wells 
were installed and sampled to confirm the nature and extent of the plume. 
Surface water and sediment samples were also collected from the drainage canal 
on the south side of the site to determine whether the plume had migrated to that 
area. The migration assessment involved alithologic characterization, hydraulic 
conductivity testing, and groundwater flow measurements. 

The results of the groundwater evaluation suggest that the plume originatedi from 
at least two source areas located in the north-central part of the former motor 
pool compound. The plume extends east-southeast from the source areas in the 
direction of groundwater flow to a distance of approximately 250 feet down- 
gradient. The highest VOC concentrations were detected at the source areas along 
the upper surface of a thin layer of less permeable sand and silt at a depth of 
15 to 25 feet below land surface (bls). This layer and another somewhat deeper 
layer of silty sand act as aquitards that divide the surficial aquifer into three 
units - shallow, intermediate, and deep. The upper surface of these layers, as 
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well as the shallowest clay within the Hawthorn Group sediments at the base of 
the surficial aquifer, act as accumulation points for the contaminants. f---x 

Analytical results of groundwater samples collected from permanent monitoring 
wells confirmed the results of the DPT groundwater screening program. The 
highest total chlorinated VOC concentration was 65,000 micrograms per liter 
(pg/R) in well OLD-17;24B, screened at 20 to 25 feetbls. Vertical migration of 
contaminants to the base of the surficial aquifer was confirmed with detections 
in samples collected at monitoring wells OLD-17-lOC, OLD-17-2OC, and OLD-17-22C. 
There were also detections in samples collected from monitoring wells OLD-17-25C 
and OLD-17-28C, which were screened below the clay that separates the surficial 
aquifer from the underlying Hawthorn Group. Chlorinated VOCs were detected in 
the surface water and sediment samples collected in the drainage canal along the 
southern boundary of SA 17. 

HLA recommends that all of the surface and subsurface soil where PAH concentra- 
tions exceed screening criteria be excavated and removed for disposal off site. 
B,ecause the intended reuse for this site is industrial, HU recommends that 
industrial screening criteria be used to determine the volume of soil that is 
remediated. For the chlorinated VOC plume in groundwater, HLA recommends that 
a natural attenuation (NA) assessment be performed to evaluate whether or not NA 
is a viable remedial alternative. HU also recommends that a Preliminary Risk 
Evaluation (PRE) be performed to determine the risk of exposure to contaminants 
in the drainage canal. The results of the NA assessment and the PRE should be 
used to determine the need for a Focused Feasibility Study. 

n 
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1.0 STUDY AREA 17. DEFENSE PROPERTY DISPOSAL OFFICE, 

INERT STORAGE WAREHOUSE BUILDING (BUILDING 7191), 
AND GENERAL WAREHOUSE BUILDING (BUILDING 7193) 

1.1 INTRODUCTION AND OBJECTIVES. This report contains information regarding the 
environmental site screening activities at Study Area (SA) 17 located at the 
Naval Training Center (NTC) in Orlando, Orange County, Florida. The objectives 
of the screening activities were to identify and evaluate areas where environ- 
mental media may have been adversely affected by past site activities. 
-Activities were focused on areas where current and/or historical land use may 
have posed a threat to the environment. 

The initial site screening investigation was performed in 1995, and the results 
were reported in the Site Screening Report, Group III, Naval Training Center, 
Orlando, Florida (ABB Environmental Services, Inc. [ABB-ES], 1995a). Findings 
from the initial investigation indicated that there were exceedances of screening 
criteria for polynuclear aromatic hydrocarbons (PAHs) in soil and chlorinated 
volatile organic compounds (VOCs) in groundwater. Subsequently, the Orlando 
Partnering Team (OPT) requested that Harding Lawson Associates (HLA) perform 
supplemental investigations to evaluate the nature and extent of soil and 
groundwater contamination. The supplemental screening activities were performed 
during the period from January 1997 to August 1998. 

This report is divided into five chapters. Chapter 1.0 provides the background 
and description of SA 17; Chapter 2.0 presents the activities and results of the 
initial screening investigation; Chapter 3.0 presents. the activities and results 
of the PAH evaluation in surface soil; Chapter 4.0 presents the activities and 
results of the groundwater evaluation; and Chapter 5.0 presents the conclusions 
and recommendations. 

1.2 BACKGROUND AND SITE CONDITIONS.' SA 17 occupies approximately 25 acres in 
the central part of the McCoy Annex (Figure l-l). The site includes Buildings 
7178, 7191, 7193, and the adjacent area that formerly served as the Defense 
Property Disposal Office (DPDO) complex for the McCoy Annex (Figure l-2). The 
site also includes Building 7190, the former Administration and Warehouse Build- 
ing. The southwestern corner of the site is undeveloped. A shallow canal that 
drains to the east extends along the entire southern boundary of the site. 

The following paragraphs provide a summary of the potential sources of 
contamination of the specific hazards associated with each area of the site. 
Potential sources may have been released due to spills or leaks associated with 
underground storage tanks (USTs), aboveground storage tanks (ASTS), or drum 
storage areas. 

Building 7178. Constructed in 1965 as the Training Materials Storage Building, 
the 3,300-square-foot structure was most recently used for furniture and carpet 
storage. It has concrete block walls on a slab foundation. The asphalt pavement 
around the building is badly deteriorated and completely surrounded by a .fence. 
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A shed has been added to the northwest wall of the building and was apparently 
used for the storage of drums and flammable and/or hazardous material. A llO- 
gallon AST used for the storage of heating oil was removed from Building 7178 in 
1994 (ABB-ES, 1994). 

Building 7190. Building 7190 was constructed in 1952 as an administrative 
building housing an Army Maintenance Office. The 3,000-square-foot building is 
a cinderblock structure which currently supports light automotive maintenance. 
The building contained a 550-gallon UST that was used for heating oil and was 
removed from the building in March 1993. 

Associated with Building 7190 is a fenced compound which formerly served as the 
former motor pool area. The compound is unpaved and covered by gravel. The 
compound was most recently used by the lawn maintenance contractor for equipment 
storage and maintenance. During the Environmental Baseline Survey, several 55- 
gallon drums of waste fuel, oil, and ethylene glycol were observed on wooden 
pallets along the northern fenceline.of the compound (ABB-ES, 1994). Hazardous 
materials (paints, oils, anti-freeze) were also reportedly stored here. These 
have since been removed. A vehicle wash rack is located just outside the north 
fence line of the storage area. The wash rack reportedly is connected to a 
leachfield located south of the wash rack inside the fenced storage yard (Fuller, 
1998). 

Building 7191. Building 7191 was constructed in 1955 and was most recently used 
for furniture storage. The 3,072-square-foot building is constructed of concrete 
block walls on a slab foundation. A llO-gallon UST (heating oil) was removed at 
some point in the past. The fenced, gravel lot between Buildings 7178 and 7191 
was also used by the base lawn maintenance contractor to store equipment. 

Building 7193. Building 7193, a 3,320-square-foot building constructed in 1959, 
is currently used for general storage and has a concrete slab floor with metal 
frame walls. The building is surrounded by a fenced, paved lot on three sides. 
According to earlier investigations (Initial Assessment Study [IAS], C.C. 
Johnson, 1985), a IlO-gallon UST and a 250-gallon AST were located within the 
DPDO area. Electrical transformers and 55-gallon drums (contents unknown) may 
have been stored in this area (C.C. Johnson, 1985). The report also suggests 
that there had been releases due to leaking from 55-gallon drums. 

The open area located to the immediate south of Building 7193 was designated 
IAS-6. The verification study was performed there in 1986 (Geraghty & Miller, 
1986). Drums have been stored in this area as recently as March 1994. 

Y-7 
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2.0 INITIAL SITE SCREENING INVESTIGATION 
_: .,‘ ", : ., 

The workplan for initial site screening was presented in the Site Screening Plan, 
Groups I through VStudy Areas andMiscellaneous Additional Sites, Naval Training 
Center, Orlando, Florida (ABB-ES, 1995b). The fieldwork for the initial phase 
of screening was performed during the period from February through May 1995, and 
was reported in the (draft) Site Screening Report, Group III (ABB-ES, 1995a). 
The field activities for the initial site screening investigation are summarized 
below. 

2.1 FIELD PROGRAM. The initial site screening field program consisted olf the 
following activities: 

. geophysical surveys, 

. passive soil gas surveys in selected areas, 

. soil sampling, 

. sediment and surface water sampling, and 

. monitoring well installation and groundwater sampling. 

All activities performed during the investigation were conducted in a manner 
consistent with HLA's Project Operations Plan (ABB-ES, 1997a) developed 
specifically for work at NTC, Orlando. 

2.1.1 Geophysics A geophysical survey was completed to locate buried objects 
that could pose a threat to the environment (e.g., buried drums, USTs). The 

". : survey involved the use of a magnetometer and time domain metal detector to 
locate metallic objects. Specific parameters measuredwerethe vertical magnetic 
gradient and bulk terrain conductivity (TC) values. In addition, ground- 
penetrating radar (GPR) surveys were completed around the perimeters of buildings 
to identify potential USTs and to further characterize any magnetic and/or TC 
anomalies. 

Prior to performing the survey, a grid coordinate system was established across 
the entire area to determine the relative location of any target anomalies to be 
cleared during the subsequent GPR survey. Following the survey, the grid 
coordinates at the location of each anomaly were noted, and the outline of the 
anomaly was marked on the ground surface by paint and/or pin flags for future 
reference. 

2.1.2 Passive Soil Gas Survey A passive soil gas survey was performed to locate 
areas where VOCs or semivolatile organic compounds were present in the 
subsurface. Passive soil gas detections would help to focus subsequent soil and 
groundwater sampling efforts. 

Passive soil gas samplers were installed at approximately 60 locations at SA 17, 
in the area between buildings 7191, 7178, 7190, and 7189 on the north and the 
drainage canal on the south. Samplers were installed in a grid with 50 feet of 
spacing between locations. Each sampler was equipped with two activated charcoal 
adsorption elements housed in a glass tube. The glass tube was placed upside 
down in a narrow borehole (approximately l-1/2 inches in diameter) to a depth of 
1 foot below land surface (bls). Following installation, the detectors were 
covered with a thin layer of soil or, in paved areas, with a thin layer of 
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cement. Several time-calibration samplers were installed at locations within the 
survey area to measure the rate at which "loading" by volatile gases was 
occurring. These samplers were retrieved after 2 days and analyzed to determine 
the optimal period of time the other samplers should remain in place. The time- 
calibration results indicated that the samplers should remain deployed for a 
period of 7 days before retrieval. 

During analysis, one of the charcoal elements was analyzed by thermal desorption 
and mass spectrometry to measure the ion count of substances detected. If 
compounds were detected, the second element was analyzed by thermal desorption 
and gas chromatography/mass spectrometry to identify the compound(s) causing the 
response. 

Soil gas data are always semiqualitative,'as multiple sources in soil and/or 
groundwater cannot be differentiated. Further, compound concentrations in each 
collector are compared on a relative basis, depending on whether or not the data 
are interpreted to be of high, moderate to high, moderate, etc., intensity. 
These qualitative soil gas values do not represent actual concentrations of the 
reported compounds. Efforts to relate soil gas response directly to groundwater 
or soil contaminant concentrations are generally not regarded as productive due 
to the assumptions that are required for heterogeneity and source distribution. 

All sampling and analysis were performed in accordance with U.S. Environmental 
Protection Agency (USEPA) Level II data quality objectives (DQOs) (USEPA, 1993). 

2.1.3 Soil Sampling Surface soil (collected from 0 to 2 foot bls) and/or 
subsurface soil (greater than 2 feet bls) samples were collected from 32 soil 
borings during initial screening. All soil samples were collected with a 
stainless-steel hand auger. Each soil boring was screened for the presence of 
organic vapors using a flame ionization detector (FID). A summary of the 
sampling locations is providedbelow. Unless otherwise noted, no FID deflections 
were noted during sampling. 

2.1.3.1 Surface Soil Sampling One surface soil sample (17B00801) was collected 
from the centerline of a drainage swale south of Building 7190 to evaluate 
potential contamination associated with general site activities in the area 
surrounding the facility. Sample 17BOlBOlwas collected from ahand-augered soil 
boring located near the northeast corner of the Building 7191. Sample 17B01901 
was collected approximately 35 feet east of the northeast corner of Building 
7191. This location is adjacent to the 500-gallon gasoline and diesel fuel AST 
on the site. A surface soil sample was collected at 6 to 18 inches bls. FID 
deflections of 2000 parts per million (ppm) and 10 ppm, respectively, were 
recorded when sampling these intervals. 

Three surface samples were collected from the IAS- area. The samples were 
designated17B02301, 17B02401, and17B02501. No FID deflections were noted while 
collecting these samples. 

Three surface soil samples (17B03401, 17B03501, and17B03601) were also collected 
at runoff points between the south perimeter fence of the former motor pool 
complex and the drainage ditch. No FID deflections were noted while collecting 
these samples. 
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2.1.3.2 Subsurface Soil Sampling One subsurface soil sample (17B00701) was 
collected from a boring adjacent to a capped 2-inch-diameter steel pipe 
protruding from an area of disturbed soil 10 feet from the northwest wall of 
Building 7190. 

Four subsurface soil samples were collected at Building 7178. Sample 17B00901 
was collected from a boring adjacent to fuel pipes protruding from the northwest 
corner of the building. Sample 17BOlOOl was collected from a boring ne:ar the 
shed on the west side of the building. This shed was reported to have been a 
storage area for flammable materials. Sample 17BOllOl was collected from a 
boring adjacent to a fuel pipe protruding from the wall near the northeast corner 
of the building. The fourth sample (17B00201) was collected from a soil boring 
advanced on the south side of Building 7178. All four samples were collected 
from the interval overlying the groundwater table, whichvaried from approximate- 
ly 4 to 6 feet bls in this area at the time of the investigation. 

One subsurface soil sample (17B01802) was collected from aboring placed near the 
northeast corner of Building 7191. The subsurface soil sample was collected from 
the interval overlying the groundwater table. 

Three subsurface soil samples (17B02001, 17B02101, 17B02201) were collected from 
borings located south and west of Building 7193. Sample location 17B020 was 
sited adjacent to a 4-foot-by-lo-foot area of replaced asphalt pavement, 
southwest of Building 7193. The second sample location (17B021) was sited in the 
vicinity of drum ring impressions formed in cracked asphalt pavement adjacent to 
the south side of Building 7193. The third sample (17B022) was sited in the 
grassy area between Buildings 7193 and 7191. 

Three subsurface soil samples (17B02302, 17B02402, and 17B02502) were col:Lected 
from IAS-6. All three samples were collected within the interval of 3 to 4 feet 
bls. 

Six subsurface soil samples (17B01201 through 17B01701) were collected from the 
former motor pool area. Samples were collected from the interval overlying the 
groundwater table, at 3 to 4 feet bls. 

Subsurface soil samples were also collected at each permanent and temporary well 
location (locations 17BOOl through 17B005) (see Subsection 2.1.4). The samples 
were collected from the depth interval immediately overlying the groundwater 
table, 

2.1.4 Monitorinp Wells Installation and Groundwater Samplinq Five shallow 
permanent monitoring wells were installed during the investigation. Monitoring 
well OLD-17-OlA was installed approximately 20 feet south of the former AST 
location. Well OLD-17-02A was installed approximately 20 feet south of Building 
7178. Monitoring wells OLD-17-03A and OLD-17-04A were installed inside the 
former motor pool compound, and OLD-17-05A was installed in the southeast corner 
of IAS-6, presumably downgradient of a geophysical anomaly. A temporary 
groundwater monitoring well (OLD-17-24T) was also installed at a location 
presumed to be downgradient of a second geophysical anomaly. 

All of the permanent wells installed during the investigation were constructed 
with 2-inch-diameter polyvinyl chloride (PVC) riser and O.OlO-inch slotted 
screen. The annulus between the walls of the soil boring and the well screen was 
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filled with a 20/30 silica sand filter pack. The filter pack was sealed with a 
layer of bentonite, and the remainder of the annulus was filled with grout. The 
well was completed at the surface with a concrete pad, bolt-down vault, and 
locking cap. Following development and a period of stabilization, groundwater 
samples were collected from the new wells. 

..----X 

All of the field data 
sampling during the 
construction diagrams, 
Appendix A. 

sheets associated with monitoring well installation and 
investigation, including the soil boring logs, -well 
the development and sampling data sheets, are provided in 

2.1.5 Surface Water and Sediment Samulinq Four surface water and sediment 
.sample pairs were collected from the drainage ditch along the southwest and 
northwest perimeter of SA 17. One sample pair (17WO26 and 17D026) was located 
upgradient of the site. The second sample pair (17WO27 and 17D027) was collected 
downgradient of a geophysical anomaly identified in the south-central area of 
IAS- (C.C. Johnson, 1985). The third sample pair (17WO28 and 17D028) was 
collected downgradient of the 5th Street vehicle wash rack. The fourth pair 
(178029 and 1713029) was collected adjacent to the culvert- at the intersection of 
Ammons Avenue and Avenue "C." Surface water was approximately 4 inches deep at 
location 17D026, 12 inches deep at location 17B027, 18 inches deep at location 
number 17B028, and 30 inches deep at location number 17D029. FID deflections 
were noted at locations 17D027 (25 ppm) and 17D028 (10 ppm) during sample 
collection. 

Dense aquatic plants were at the water surface at each sample location. Sediment 
consisted of approximately 2 inches of dark brown to black organic muck, 
overlying silty fine sand. 

All media samples collected during initial screening were submitted for total 
recoverable petroleum hydrocarbons (TRPH) and full suite Contract Laboratory 
Program (CLP) target compound list (TCL) and target analyte list (TAL) analyses 
in accordance with USEPA Level IV DQOs. In addition, all groundwater samples 
were analyzed for to,tal suspended solids, sediment samples were analyzed for 
total organic carbon, and all surface water samples were submitted for TRPH and 
alkalinity analyses in addition to full suite CLP TCL and TAL analyses. 

2.2 RESULTS. The results of the initial site screening investigation at SA 17 
are discussed below. The analytical results of the surface and subsurface soil 
samples collected during the initial phase of site screening were evaluated by 
comparing the concentratipn ,of the various compounds detected to screening 
criteria, includingbasewide soilbackground screening levels, Florida Department 
of Environmental Protection's (FDEP's) soil cleanup target levels (SCTLs), and 
USEPA Region III risk-based concentrations (RBCs). 

Groundwater analytical data are compared to background screening values, FDEP 
groundwater cleanup target levels (GCTLs), Federal maximum contaminant levels 
(MCLs), and USEPA Region III RBCs for tap water. 

Analytical results from the surface soil, subsurface soil, groundwater, surface 
water, and sediment collected from SA 17 are presented as summary of detections 
tables in Appendix B. A complete set of analytical results for these media are 
presented in Appendix C. Exceedances of background screening or regulatory 
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guidance concentrations are displayed in chemical boxes near their respective 
explorations on Figure 2-1 (and shaded in the Summary of Detections Tables, 
Appendix B). 

2.2.1 Geonhvsical Surveys Geophysical surveys conducted around Buildings 7178, 
7190, and 7191 did not reveal the presence of any USTs. Survey results at IAS-6, 
however, indicated the presence of a relatively large buried object(s). Six test 
pit excavations were placed throughout this area during a subsequent screening 
event. Buried construction debris, including lumber, metal fragments, and glass, 
were uncovered in the excavations. There was no evidence of buried drums in the 
area. Additional information regarding the methodology and results of the 
geophysical surveys is provided is Appendix D. A complete report of the 
methodology and results of the test-pitting operation are presented in 
Appendix E. 

2.2.2 Passive Soil. Gas Surveys All passive soil-gas collectors installed at SA 
17 were below detection limits with the exception of one collector placed in the 
northwest.corner of the soil gas survey grid south of Building 7193. The 
analytical results indicate very low-level detections of benzene and toluene 
(number SG-662). A complete report on the passive soil gas survey is provided 
in Appendix F. 

2.2.3 Surface Soil Both inorganic and organic compounds were detected ?n the 
surface soil at concentrations exceeding screening criteria. The only compounds 
detected at concentrations that exceed the residential SCTLs or RBCs were arsenic 
and PARS, including 2-methylnaphthalene, acenaphthene, anthra'cene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, butylbenzylphthalate, chrysene, dibenz(a,h)anthracene, 
fluoranthene, indeno(l,2,3-cd)pyrene, and phenanthrene. Arsenic was only 
detected at one location exceeding its respective RBC or SCTL, at boring 1'7B023 
at a concentration of 2 milligrams per kilogram (mg/kg). The PAHs were detected 
at only two boring locations at concentrations exceeding screening criteria, at 
17B035 and 17B036. The highest PAH concentrations were detected at soil boring 
17B035. Several PAH detections exceeded both residential and industrial RBCs, 
including benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, carbazole, 
dibenz(a,h)anthracene, indeno(l,2,3-cd)pyrene, and phenanthrene. At location 
17B036, benzo(a)pyrene .and dibenz(a,h)anthracene exceeded their respective 
residential RBC but not industrial'RBCs. 

Several other inorganic compounds were detected at concentrations above 
background screening values, including arsenic, cadmium, calcium, copper, lead, 
manganese, mercury, silver, sodium, thallium, and zinc. 

A summary of detections in surface soil analytical results is presented in Table 
B-l, Appendix B. The complete summary of soil analytical results is presented 
in Table C-l, Appendix C. 

2.2.4 Subsurface Soil As with the surface soil, the only compounds detected in 
the subsurface soil samples at concentrations-exceeding screening criteria were 
arsenic and PAHs. The PAHs were detected at concentrations exceeding screening 
criteria at locations 17B013, 17B016, and 17B025. At 17B013 and 17B016 the 
concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

i dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene exceeded their respective 
residential RBCs. However, the only compounds detected at concentrations that 
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exceed their respective industrial RBCs were benzo(a)pyrene and dibenz(a,h)- 
anthracene at 17B013. PAH compounds were also detected at locations 17B014 and 
17B025, but -the only -exceedance of screening criteria was the benzo(a)pyrene 
detection at 17B025. The concentration exceeds its residential RBC. 

Arsenic was detected at two locations at a concentration exceeding screening 
criteria - at 17B012 at 2.1 mg/kg and 17B016 at 2.2 mg/kg. Both of these 
concentrations exceed the residential RBC but not the industrial RBC. Other 
inorganic compounds, including aluminum, arsenic, barium, calcium, chromium, 
cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, sodium, 
thallium, vanadium, and zinc were detected above background screening values but 
below their respective RBC values. 

A summary of the detections in subsurface soil is presented in Table B-2, 
Appendix B. The complete summary of soil analytical results is presented in 
Table C-l, Appendix C. 

2.2.5 Groundwater The only compounds detected in the groundwater at concentra- 
tions that exceed screening criteria were the chlorinated VOCs and inorganics. 

The chlorinated VOCs were detected only at monitoring well OLD-17-04A. The 
compounds that exceeded their respective GCTLs or MCLs were trichloroethene (TN) 
at 42 micrograms per liter (pg/J?), vinyl chloride at 190 pg/R, and cis-1,2- 
dichloroethene (DCE) at 200 pg/R. 

The inorganic compound detections in groundwater which exceed background 

SF" 
screening values include aluminum, iron, manganese, thallium and vanadium. The 
FDEP secondary standard and background screening values for aluminum were 
exceeded in two monitoring wells (OLD-17-02A and OLD-17-03A) whereas iron (also 
a secondary standard) was exceeded in all groundwater samples except17GOOl. The 
vanadium concentration detected at OLD-17-OlA at 81.5 pg/R exceeds the screening 
criteria GCTL of 49 pg/R. The manganese concentration at well OLD-17-24T was 265 
M/J 1 exceeding Florida's secondary standard of 50 pg/R, and the tap water RBC 
of 180 pg/R. Thallium was detected at well OLD-17-02A at a concentration of 4.8 
pg/R, which slightly exceeds the FDEP GCTL and Federal MCL of 2 pg/R, the tap 
water RBC of 2.9 pg/,I, and background screening value of 3.8 pg/R. 

A summary of the detections in groundwater is provided in Table B-3 of 
Appendix B. The complete summary of analytical results is presented in Table C-3 
of Appendix C. 

2.2.6 Surface Water The only exceedances of screening criteria detected in 
surface water samples were aluminum, iron, manganese, and zinc. Aluminum and 
iron screening values were exceeded in all surface water samples. Manganese 
exceeded its screening value at location 17WO26, and likewise for zinc in 17WO27. 

A summary of the detections in surface water is presented in Table B-4 of 
Appendix B. The complete summary of analytical results is presented in Table C-4 
of Appendix C. 

2.2.7 Sediment Several compounds were detected in sediment samples at 
concentrations exceeding screening criteria, including PAHs, pesticides, and 
inorganics. Sample 17D02601 had only arsenic at a concentration exceeding 
screening criteria. Sample 17D02701 had exceedances of PAHs, pesticides, and 
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inorganics. Sample 17D02801had exceedances of PAHs, pesticides, and inorganics. 
A summary of the detections in sediment is presented in Table B-5, Appendix B. 
The complete summary of analytical results is provided in Table C-5 of 
Appendix C. 
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3.0 EVALUATION OF POLYNUCLRAR AROMATIC HYDROCARBONS IN SOIL 

The objective of the PAH evaluation was to gather additional soil analyticaIL data 
to permit better characterization of the nature and extent of PA.& in soil. The 
field program is described in detail in a letter workplan dated December 20:, 1996 
(ABB-ES, 1996). 

3.1 FIELD PROGRAM. The PAH evaluation was performedusing a two-phase approach. 
During the first phase, soil samples were collected for field screening using 
immunoassay (IA) analysis techniques to allow for general delineation of the 
concentrations of PAhs in surface and subsurface soil. During the second phase, 
additional soil samples were collected for laboratory analysis to confirm the IA 
analyses. Delineation efforts were limited to the upper three feet of the 
subsurface. The field investigation was performed during the months of October 
and November, 1996. 

The locations of all soil samples collected during the initial screening event 
and the subsequent PAH evaluation are shown on Figure 3-l. Also shown are the 
detections of all analytes exceeding the screening criteria for surface soil. 

3.1.1 Field Screening Using IA Analysis During the first phase of the program, 
a grid coordinate system was established around the original soil sampling 
location (17B035) where the highest PAH concentrations were measured. Sample 
17B03501 was collected from the area between the fence of the former motor pool 
yard and the drainage canal. Ten soil samples were collected from five points 
(designated 17S037/17B037 through 17S041/17B041) located approximately 25 feet 
to the west, north, and east of 17B035. Two samples were collected at each 
location - one from 0 to 1 foot bls ('IS" designation) and one from 2-3 foot bls 
("B" designation). 

Each sample was analyzed using IA analysis. This technique provides a rapid, 
semiquantitative measurement of the total PAH concentration, but cannot 
distinguish between the types of PAH compounds present. Analysis is accomplished 
by first performing an extraction of the collected sample, then mixing the 
extracted fluid with an enzyme. The enzyme reacts with the PAHs present and, 
when the mixture is exposed to light, it displays an optical signature that 
varies inversely with the total PAH concentration. Through comparison of the 
optical density of standard samples with known PAH concentration to that of the 
test samples, a curve can be generated that correlates optical density to PAH 
concentration. 

3.1.2 IA Testing Results The IA results on the first 10 samples indicated 
elevated PAH concentrations in one or both sampling intervals at the majority of 
the sampling locations. As a result, the grid was expanded another 50 feet to 
the west, north, and east, and samples were collected at six additional 
locations. The samples were designated 178042/17B042 through 178047/17B047 with 
sampling from the same two depth intervals - 0 to 1 foot bls and 2 to 3 foot bls. 
Each sample was analyzed using IA. As with the first five points, the results 
indicated that the total PAH concentration is elevated (in excess of 10,000 
micrograms per kilogram [pg/kg]) for a distance of 75 feet from the original 
sampling point (17B035). The concentration is particularly high to the west and 
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north of 17B035. A complete listing of the IA results on the soil samples is 
presented in Table 3-l. 

A total PAH concentration of 1,800 pg/kg was used as a guidance concentration 
during the investigation to determine areas to expand the sampling grid. This 
concentration was derived by considering that benzo(a)pyrene is the PAH compound 
with the lowest regulatory guidance concentration with a residential RBC of 88 
e/kg - Each of the samples collected and analyzed during initial screening 
indicatedthatbenzo(a)pyrene represented approximately 5 percentofthe measured 
total PAH concentration. Assuming that ratio is consistent across the site,. then 
a total PAH concentration of approximately 1,800 pg/kg would represent the 
threshold value where the regulatory limit would likely be exceeded. The only 
samples analyzed by IA which indicated a-total PAH concentration less than 1,800 
pg/kg were 17B037, 17B040, 17B041, and 17B042. The total PAH concentration is 
very high for a distance of at least 75 feet to the west and north, and decreases 
slightly to the east (sampling points 17S041/17B041 and 178042/17B042). 

3.2 CONFIRMATION SAMPLING. In order to confirm the IA testing results and to 
quantify the various PAH compounds present, soil samples were collected from 
selected locations for laboratory analysis. Confirmation sampling was performed 
during two events - one in November 1997 and the second in November 1998. During 
the first event, soil samples were collected from seven locations (designated 
17S048/17B048 through 178054/17B054), with two samples collected at each 
location. One sample was collected from 0 to 1 foot bls at all six sample 
locations ("S" designation), and the remainder ("B" designation) were collected 
from 2 to 3 foot bls. During the second event, 12 additional surface soil 
samples (17SO55 through 178066) were collected to further delineate hot s'pots, 
and to support preparation of a work plan for a potential interim remedial action 
(HLA, 1999). All of the confirmatory samples were submitted to an approved 
laboratory for analysis of PAHs using USEPA Test Method 3510/8270M, in accor'dance 
with USEPA Level IV DQOs. 

3.3 CONFIRMATION RESULTS. Eight of the 26 confirmation samples submitted to the 
laboratory had PAH concentrations that exceed industrial screening criteria. 
Sample 17S05001had detections of several compounds, but the only compounds that 
exceeded industrial screening criteria were benzo(a)pyrene (concentration of 
1,700 Hg/kg), benzo(b)fluoranthene (1,700 pg/kg), and dibenz(a,h)anthracene (270 
&kg). At sample 17SO5101, benzo(a)anthracene (concentration of 57,000 pg,/kg), 
benzo(a)pyrene (48,00Opg/kg),benzo(b)fluoranthene (47,00Opg/kg),benzo(g,h,i)- 
perylene (24,000 pg/kg), benzo(k)fluoranthene (21,000 pg/kg), and dibenz(a,h)- 
anthracene (7,900 pg/kg) all exceeded screening criteria. Sample 17805701 had 
a detection of benzo(a)pyrene at a concentration of 2,500 pg/kg. Sample 
17805901 had a detection of benzo(a)pyrene at a concentration of 580 pg/kg. 
Sample 17B06101had detections of benzo(a)pyrene (14,000 pg/kg), benzo(a)anthra- 
cene (lO,OOOpg/kg), benzo(b)fluoranthene (12,00Opg/kg), andindeno(l,2,3-cd)py- 
rene (7,700 pg/kg). Sample 17B06201 had a detection of benzo(a)pyrene at a 
concentration of 4,000 pg/kg. Sample 17B06301 had detections of benzo(a)p;yrene 
(20,000 pg/kg), benzo(a)anthracene (16,000 pg/kg), benzo(b)fluoranthene (20,000 
&kg) , and indeno(l,2,3-cd)pyrene (12,000 /&kg). Sample 17B06401D had 
detections of benzo(a)pyrene (29,000 pg/kg), benzo(a)anthracene (34,000 pg,'kg), 
benzo(b)fluoranthene (32,000 pg/kg), benzo(k)fluoranthene (16,000 pg/kg), and 
indeno(l,2,3-cd)pyrene (17,000 pg/kg). 
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Table 3-l 
Polynuciear Aromatic Hydrocarbon Immunoassay Testing Results 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 
Naval Training Center 

Orlando, Rorida I _. 
. 

Immunoassay Results 

Sample Sampling lntelval Total PAH 
Location (feet bls) Optical Density Concentration 

&Vkd 

17so37 oto 1 0.32 4,500 

17B037 2 to 3 0.47 900 

17SO38 oto 1 0.06 3a~ 

178038 2 to 3 0.08 30,006 

178039 oto 1 0.03 60,000 

17BO39 2 to 3 0.06 30,006 

17sO40 oto 1 0.04 45,000 

178040 2 to 3 0.42 1,ooO 

17sO41 0 to 1 0.30 4,806 

17SO42 oto 1 0.38 1,- 

17BO42 2to 3 0.50 500 

17so43 oto 1 0.12 25,006 

178043 2to 3 0.16 18,000 

17so44 0 to 1 0.21 15,000 

17B044 2 to 3 0.09 30,006 

17so45 oto 1 0.12 20,006 

17BO45 2to3 0.12 20,000 

179046 oto 1 0.12 20,000 

178046 2 to 3 0.10 26,000 

178047 oto 1 0.12 20,090 

178047 2 to 3 0.11 23,008 

Immunological testing methods based on USEPA Methods SL@VIS and 4035. 
I 

Notes: 

bls = below land surface. 
PAH = polynuclear aromatic hydrocarbon. 
pg/kg = micrograms per kilogram. 
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A summary of the detections in surface and subsurface soil during confirmation 
sampling is presented on Figure 3-1, and Tables B-l and B-2 of Appendix B. A 
complete summary of analytical results for these media is presented inTables C-l 
and C-2 of Appendix C. 
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4.0 GROUNDWATER EVALUATION 
p""l 

The supplemental groundwater screening investigation consisted of two phases. 
Following a resampling effort designed to confirm the chlorinatedVOC exceedances 
at OLD-17-04A, the first phase was implemented to determine whether the plume was 
isolated to the immediate area of the well. When the Phase I results established 
that the plume did indeed extend over a significant area, the OPT requested-that 
a more extensive field program be designed and implemented to determine the 
nature and extent of the groundwater plume. Phase II of the supplemental 
screening was performed in response to that request. 

4.1 PEASE I FIELD PROGRAM. The Phase I field investigation was performed during 
the months of January and February 1997. 

Five new monitoring wells were installed during the Phase I investigation. Four 
of the wells were installed as microwells using direct-push technology (DPT). 
These wells were designated OLD-17-06Athrough OLD-17-09A. The wells were placed 
in a cross pattern generally oriented east-west with OLD-17-04A located in the 
center. The four microwells were constructed with 3/4-inch-diameter PVC riser 
and O.OlO-inch slotted screen. The screened section was pre-packed with a 20/30 
silica sand filter pack. Nine feet of slotted screen was used for each well. 
A two-foot thick bentonite seal was placed above the filter pack, and the 
remainder of the borehole annulus was filled with grout. The microwells, were 
completed at the surface with a concrete pad, bolt-down vault, and locking cap. 

The fifth monitoring well, OLD-17-lOC, was installed to test the quality of the 
groundwater at the base of the surficial aquifer in the immediate vicinity of 
OLD-17-04A. The well was constructed with 2-inch-diameter PVC riser and O.OlO- 
inch slotted screen. The boring around the well screen was filled with a 20/30 
silica sand filter pack. The filter pack was sealed with a layer of bentonite, 
and the borehole annulus was grouted to the surface. The well was completed at 

. the surface with a concrete pad, bolt-down vault, and locking cap. 

Following development and a period of stabilization, groundwater samples were 
collected from the five new wells and OLD-17-044. The samples were submitted to 
an approved, off-site laboratory for analysis of VOCs using USEPA Test Method 
524.2. All of the field data sheets associated with monitoring well installation 
and sampling during the Phase I supplemental work, including the soil boring 
logs, well construction diagrams, and the development and sampling data sheets, 
are provided in Appendix A. 

4.2 PHASE I RESULTS. Chlorinated VOCs were detected in the groundwater samples 
collected from all five of the newly installed monitoring wells. A summary of 
the detections in groundwater is provided in Table B-3, Appendix B, and depicted 
on Figure 4-l. The complete summary of analytical results is presented in Table 
C-3 of Appendix C. 

Vinyl chloride was detected at concentrations that exceed GCTLs in the samples 
collected at all six well locations. The concentration of vinyl chloride ranged 

3 v : from 1.4 pg/R in the sample collected from OLD-17-1OC (17GOlOOl) to 450 pg,/R in 
the sample atOLD-17-04A (17600403). The only other compound detected in all six 
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samples was cis-1,2-DCE. The concentration ranged from 3.4 pg/J at OLD-17-10~ 
to 460 pg/J at OLD-17-04A. Only the sample from OLD-17-04A had a concentration 
of cis-1,2-DCE that exceeded the GCTLs. TCE was detected in only two samples - 
at 120 pg/J in 17GOO403 and at 2.3 pg/R in 17GOlOOl. The sample from OLD-17-04A 
was the only sample where the concentration of TCE exceeded regulatory criteria. 
The only other compounds detected were l,l-DCE and trans-1,2-DCE in 176004.03, at 
concentrations of 16 and 6.9 pg/R, respectively. Only l,l-DCE was detected at 
a concentration that exceeds the GCTL. A summary of the detections in 
groundwater is presented in Table B-3 of Appendix B. The complete summary of 
analytical results is provided in Table C-3 of Appendix C. 

The results of the Phase I investigation demonstrated that the plume- of 
chlorinated VOCs extended laterally for a distance of at least 25 feet in all 
directions from OLD-17-04A, and that the plume hadmigrated vertically to a depth 
of at least 65 feet bls. 

4.3 PHASE II SCREENING PROGRAM. The objective of the Phase II field program was 
to collect the additional data necessary to better define the area1 limits of the 
chlorinated VOC plume. This was to be accomplished in accordance with a workplan 
submitted in March 1997 (ABB-ES, 1997b), and involved an extensive groundwater 
screening program using DPT and an on-site field analytical laboratory. The 
screening programwas to be followedby the installation of permanent monitoring- 
well clusters to confirm the screening results. Soil samples were also col:Lected 
from potential source release areas, and surface water and sediment samples were 
'collected from the drainage canal. The investigation also involved an evaluation 
of the groundwater flow properties. 

4.3.1 Cone Penetrometer Testinn (CPTI Phase II of the groundwater evaluation 
began with CPT to characterize the subsurface lithology across the site, and to 
target areas for groundwater sample collection. This type of testing is 
performed with DPT and utilizes hydraulics to advance a piezocone, which is a 
device to measure lithologic parameters. Resistance to penetration at the 
piezocone tip and at the outer surface of the sleeve is recorded. Subsurface 
pore pressure is monitored with a pressure transducer. These measurements are 
recorded by a field computer, and the data are compared to empirically derived 
measurements or parameters characteristic of different soil types. Piezocone 
data provides soil classifications consistent with the Unified Soil Classifica- 
tion System (USCS). 

CPT was performed at four locations (174003, 174005, 17QOO8, and 174011) 
initially, but additional tests were performed at five more locations (174016, 
174018, 174020, 174022, and 17Q024) as the investigation area expanded (Figure 
4-2). Each CPT exploration was advanced to at least the top of the shallowest 
clay unitwithinthe Hawthorn Group because that horizon typically marks the base 
of the surficial aquifer. 

The DPT rig was also utilized to install six piezometers (designated 17PZOl 
through 17PZO6) at three locations on the south side of the drainage canal 
(Figure 4-2). Each cluster consisted of a shallow and a deep piezometer. 

The shallow piezometers were constructed with 10 feet of screen bracketing the 
water table. The deep piezometers were constructedwith 5 feet of screen located .,: . . 
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at the base of the surficial aquifer. All of the piezometers were constructed 
of 3/4-inch-diameter PVC. 

4.3.2 Groundwater Screening The first nine DPT explorations (designated 174001 
through 174009) were placed within an arbitrary grid on (nominal) 50-foot centers 
around monitoring well OLD-17-04A. The gridwas eventually expanded eastward and 
southward because of the configuration of the plume. A total of 185 groundwater 
samples were collected from 31 DPT explorations (designated 174001 through 
174031) during the investigation (Figure 4-2). At the majority of the DPT 
explorations, groundwater samples were collected at a 5-foot interval to a depth 
of 30 feet bls, and at a lo-foot interval from 30 feet to 60 feet bls. At the 
remainder. of the DPT locations, the sampling interval was 10 feet throughout the 
length of the exploration. The majority of the groundwater sampling poin,ts are 
locatedwithinthe fenced compound. Several explorations (174007 through 1:7QOO9, 
174019, and 174029) were placed south of the drainage canal, and explorations 
174010, 174011, 174014, 174018, 174022, 174023, 174027 174028, and 174031 were 
placed in the area between the former motor pool compound and Buildings 7178, 
7190, and 7189. 

The field analytical methods used were based on standard USEPA Methods W-846, 
5030 (purge and trap preparation), 8000A (GC calibration), and 8010A (halogenated 
VOCS) . In addition to the chlorinated VOCs (tetrachloroethane, TCE, l,l-DCE, 
trans-1,2-DCE, cis-1,2-DCE, and vinyl chloride), samples were also analyzed for 
four petroleum hydrocarbon VOCs (benzene, toluene, ethylbenzene, and xylene 
[BTml). 

On-site Laboratory Oualitv Control. Quality control criteria for the on-site 
'. analytical methods were established to monitor method performance. An initial 

three-point calibration for quantification (low-, mid-, andhigh-rangeconcentra- 
tions) was performed for each instrument. Instrument stabilities were monitored 
every 24 hours with a calibration standard at the mid-range concentration. The 
quantification performance criterion for operation was the agreement of the check 
standard with the three-point calibration curve to within 30 percent. Field 
samples were to be analyzed only if no more than one compound per detector in the 
check standard exceeded these criteria. If the check standard did not meet this 
criterion, then a second check standard was analyzed. If this second check 
failed to meet the criterion, then a new calibration curve was prepared. The 
identities of the target compounds were based on comparison with the retention 
times for the standards. Retention time windows of plus or minus three percent 
were established, based on the most recent calibration curve. In some instances, 
the peak was so broad that a three percent retention time window was not 
adequate, and operator judgement was applied. 

Periodic methodblanks comprised of deionizedwater were analyzed to confirm that 
no target compounds were introduced during sample handling and analysis. The 
method blank criterion was met if no target compounds were present abovle the 
reporting limit for the instrument. A surrogate solution containing bromo- 
fluorobromine was injected into'each sample at a known concentration to determine 
percentage recoveries. The recovery range of 50 to 150 percent was established 
for water samples, and the recovery range of 30 to 170 percent was established 
for soil samples as one of the operating criteria for on-site anal:ysis. 
Approximately 20 percent of the samples were submitted to an off-site laboratory 
to check precision and accuracy of the on-site analytical procedure. Off-site 
samples were analyzed for the same VOCs using USEPA Test Method 524.2. 
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4.3.3 Soil Screening: Soil screening was performed to determine the presence of 
VOCs in soil. Soil screening was concentrated at two areas where the highest VOC 
concentrations were detected at the water table, for these areas could represent 
surface release points. Soil samples were collected on 50-foot centers within 
two grids centered on the "hot spots." Nine soil borings (designated 17B055 
through 17B063) were established in one area, and 11 borings (17B064 through 
17B074) were advanced.in the second area. Soil samples were collected from the- 
two-foot interval immediately above the water table. _ 

f---x 

Each soil sample was analyzed on site for the presence of organic vapors using 
a flame ionization detector (FID). This was accomplished by first placing the 
sample in a glass container and immediately sealing the container. After 
allowing the sample to equilibrate for a period not exceeding 15 minutes, the 
container lid was punctured and an FID was inserted through the lid to measure 
the concentration of any organic vapor in the headspace of the container. Each 
sample was first analyzed without a methane filter over the inlet of the FID to 
get a reading of the total organic vapor concentration present. Then, the filter 
was added to remove any vapor present excluding methane, and a second reading was 
taken. The difference in the two readings can then be attributed to the 
concentration of hydrocarbon vapors present in the sample. 

Two soil samples (17B05501and17B06601) were submitted to an off-site laboratory 
for confirmation analysis using USEPA Test Method 8010. The selected samples 
were collected from the locations with the highest hydrocarbon vapor concentra- 
tion from each source during the headspace testing survey. 

4.4 PHASE II SCREENING RESULTS. The results of the screening part of the Phase f---b 

II program are presented below. 

4.4.1 Cone Penetrometer Testine, CPT surveys were performed at selected DPT 
explorations. The CPT results allowed HLA to determine the local lithology of 
the site to a depth of 65 feet bls across most of the site. The upper 65 feet 
of the subsurface is comprised of variable percentages of unconsolidated clay, 
silt, and sand. The upper 30 feet consists primarily of fine sand with the 
exception of two thin (approximately 5 to 10 feet), discontinuous layers of silty 
sand. The upper surface of the shallowest silty sand layer was encountered from 
10 to 15 feet bls on the west side of the former‘motor pool area. The silty sand 
layer dips slightly to the east and northeast and is interpreted to be 
approximately the same thickness throughout the area. The lower silty sand layer 
is continuous beneath the site at a depth ranging from 25 to 30 feet bls. This 
layer thins slightly to the north and east within the investigation area. 

Below the deeper layer of silty sand, there is a layer of fine- to coarse-grained 
sand that extends from 30 to 50 feet bls. The upper surface of this sand marks 
the top of the Hawthorn Group sediments. Beneath this upper Hawthorn sand layer 
is a silty sand layer that extends from 50 to 55 feet bls, and it is everywhere 
underlain by an approximately lo-foot-thick section of sandy, silty clay. The 
percentage of clay in this unit is variable across the site and generally 
decreases to the north and east. The top of the clay marks the base of the 
surficial aquifer, and is underlain by a layer of fine- to coarse-grained sand 
5 to 8 feet in thickness. 

<f----Y 
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The two silty sand layers in the upper 30 feet of the surficial aquifer 
effectively divide the aquifer into shallow, intermediate and deep units. The 
section between the water table and the shallower of the two silty sand layers 
is the shallow unit; the section between the two silty sand layers is the 
intermediate unit, and the section between the lower silty sand and the Hawthorn 
Group clay is the deep unit. 

A complete report of the CPT survey results are presented in Appendix G. _ 

4.4.2 Groundwater Screening The groundwater screening results indicate that the 
plume of chlorinated VOCs encompasses an area measuring approximately 150,000 
square feet, or approximately 3 acres. The geometry of the plume is best 
demonstrated by plotting the total VOC concentration measured at three key depth 
intervals: 5 to 10 feet bls near the water table, in the intermediate range of 
the surficial aquifer (15 to 20 feet bls), and at the base of the surficial 
aquifer (35 to 40 foot bls). These data are presented in contour plots for the 
three intervals as Figures 4-3, 4-4, and 4-5 respectively. The groundwater plume 
is contained within the boundary of SA 17. The highest concentrations of 
chlorinatedVOCs detected at the water table are found at screening points 1'74002 
and 174003 and at 174017, suggesting that these areas may represent re:Lease 
points of the contaminants to the environment. The total VOC concentrations at 
174002 and-17Q003 are in the range of 3,000 to 5,000 pg/R. At 174017, T&was 
detected at a concentration of 61,000 pg/1. The VOC concentrations along the 
water table decrease gradually southeastward. 

Samples collected from the water table south of the drainage canal at 17Q007, 
174008, and 174009 had no detections of chlorinated VOCs. The highest VOC 
concentrations were detected in the shallow and intermediate depth units o:f the 
surficial aquifer under both source areas. At screening points 174002 and 
174003, the total concentration of chlorinated compounds ranged from 5,000 to 
10,000 pg/R. At 174017, the concentration of every VOC was at least 1,000 pg/R 
at the intermediate depth interval, and the concentration of TCE was 84,000 lLg/R. 
VOCs were detected over a wider area at this interval, with detections at 
screening point 174030 to the northwest, 174001 in the southwest, and 17QO2O and 
174026 to the east. 

VOC concentrations decreased significantly in the deep unit of the surfiicial 
aquifer. The total VOC concentration detected in samples collected in the deep 
unit in the western source area ranged from 10 to 50 pg/R. The total VOC 
concentration at that interval in the eastern source area (at 174017) ranged from 
50 to 100 pg/J. The highest VOC concentrations were detected in samples 
collected immediately below the deeper silty sand layer (at the 35- to 40wfoot 
bls interval), and the concentrations decreased with depth. Contaminated 
groundwater at this depth covers a wider area than the interval above the shallow 
silty sand layer. Detections were measured in samples collected at this depth 
at screening point 174030, in the northwest part of the grid, to 174001 in the 
southwest, and to points 174020 and 174026 in the east. VOCs were also detected 
at this interval at screening points 174022 and 174028 Along the northeast corner 
of the screening grid. 

Contaminated groundwater was also detected below the shaliowest clay in the 
Hawthorn Group in both source areas. In the sample collected from the depth 
interval of 55 to 60 feet bls at 174003, total VOC concentrations were from 15 
to 20 pg/a. At 174017, total VOCs in the sample collected from the same depth 
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interval ranged from 60 to 65 pg/R. Contaminated groundwater below the Hawthorn 
Group clay is limited to the immediate area of both source areas. 

The four BTEX compounds (benzene, toluene, ethylbenzene, and xylene) were also 
detected in samples collected along the upper surface of the shallow sand!y silt 
layer in both source areas. The total concentration of these compounds in any 
given sample was generally less than 10 pg/1. A listing of the on-site 
groundwater analytical results is provided in Appendix H. 

Eighteen of the groundwater screening samples were submitted to an off-site 
laboratory for confirmation of the field screening results. On-site field 
laboratory results generally compare favorably to off-site analytical laboratory 
results, especially in the lower total VOC concentration range. Six of the 
samples had no detections with the on-site laboratory. The nondetections were 
confirmed in five of the samples with the off-site results, and the sixth sample 
had only a minor detection of 1 pg/R. The off-site results for the remaining 
samples where significant detections occurred indicated that the on-site 
laboratory detected the same compounds. The on-site laboratory accurately 
detected (within 10 percent) a given compound's concentration 90 percent of the 
time, A summary of the detections in off-site groundwater confirmation samples 
is presented in Table B-3 of Appendix B. A summary of the complete analytical 
results is presented in Table C-3 of Appendix C. 

4.4.3 Soil Screening The results of the soil vapor headspace survey are 
presented in Table 4-l. The net organic vapor concentration (i.e., vapor 
concentration attributed to source other than methane) was plotted and contoured 
on Figure 4-6. 

The highest net vapor concentration in the western source area was 70 ppm at 
boring 17B056. The highest concentration in the eastern source area was over 400 
ppm at boring 17B066. The area1 limits of the vadose zone containing hydrocarbon 
vapors generally conform to the limits of the contamination along the water table 
surface, with the exception that the highest soil vapor concentrations were 
actually measured in samples collected from areas located 25 to 50 feet 
downgradient of the suspected source areas. This may be the result of a number 
of factors, including the permeability of the soil in the vadose zone. 

Duplicate samples collected at locations 17B056 and 17B066 were submitted to an 
off-site laboratory to analyze for the presence of any chlorinated VOCs. No VOCs 
were detected in either sample. A summary of the complete analytical results is 
presented in Table C-l of Appendix C. 

4.5 PHASE II GROUNDWATER CONFIRMATION PROGRAM. The Phase II groundwater 
confirmation program was designed to confirm the DPT screening results. 
Permanent monitoring wells were installed to sample groundwater at various depth 
intervals to determine groundwater quality. Other aspects of the program 
involved the collection of surface water and sediment samples from the drainage 
canal, as well as groundwater samples from drive points installed at the base of 
the canal. The program also involved a characterization study of groundwater 
flow patterns, and included water-elevation measurements and slug testing. 
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Soil Vapor Headspace Survey Resutts 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 
Naval Training Center 

Orlando, Piorida ~ 

Sampling Unfiltered Filtered Net Organic 
Boring Interval Vapor Vapor Vapor 

(feet his)’ Concentration2 
Comments 

Identifier Concentration Concentration 

@pm) @pm) @pm) 

178055 1 to 3 10 0 0 

17B056 1 to 3 80 10 70 Location with the highest hydrocarbon 
vapor concentration in the western source 
area. Duplicate sample submitted to off- 

site laboratory for Contract Laboratory 
Program (CLP) analysis. 

170057 1 to 3 25 8 17 
178058 1 to 3 12 8 4 

178059 1 to 3 30 16 14 

178060 1 to 3 0 0 0 

17B061 1 to 3 2 0 2 

17BO62 1 to 3 12 8 4 

178063 1 to 3 5 5 0 

17BO64 1 to 3 1 1 0 

178065 1 to 3 180 100 80 

17B066 1 to 3 700 300 400 Location with the highest hydrocarbon 
vapor concentration in the eastern souroe 
area. Duplicate sample submitted to off- 
site laboratory for CLP analysis. 

178067 1 to 3 0 0 0 

178068 1 to 3 0 0 0 

178069 1 to 3 10 0 0 

17B070 1 to 3 0 0 0 

178071 1 to 3 10 6 4 

178072 1 to 3 0 0 0 

178073 1 to 3 0 0 0 

178074 1 to 3 0 0 0 

’ Water table measured at a depth of approximately 3 feet bls. 
’ The headspace in each soil sample was analyzed with a flame ionization detector (FID). Unfiltered concentration 
represents the total of all organic vapors present. Filtered concentration represents what part of the total concentration 
can be attributed to methane (charcoal filter adsorbs all vapors except for methane). Therefore, the net concentration 
represents the total vapor concentration which can be attributed to refined hydrocarbons. 

Notes: bls = below land surface. 
ppm = parts per million. 
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4.5.1 Monitoring Well Placement and Construction Eighteen new monitoring wells 
were installed during the Phase II program. The new wells were incorporated with 
the existing wells from earlier studies to form a network of seven well clusters. 
Each cluster consists of a shallow ("A" designation) well, an intermediate-depth 
well ("B" designation), and a deep well ("C" designation). All of the shallow 
wells are screened at the water table, and all of the intermediate wells are 
screened in the intermediate unit of the surficial aquifer. The deep wells for 
the clusters installed in the source areas are screened in the intermediate 
aquifer, immediately below the shallowest clay in the Hawthorn Group. The deep 
wells at the other five clusters are screened in the deep unit of the surficial 
aquifer immediately above the clay. The monitoring well network was designed to 
confirm the nature and extent of the chlorinated VOC plume and, where possible, 
to quantify the VOCs present at critical locations within the plume boundary. 

Monitoring wells OLD-17-11B and OLD-17-12C were installed adjacent to existing 
shallow well OLD-17-05A (Figure 4-2) to confirm the western limits of the plume. 
Wells OLD-17-13B and CLD-17-14C were installed adjacent to existing well OLD-17- 
03A to confirm the eastern limits of the plume. Monitoring wells OLD-17-15A, 
OLD-17-16B, and OLD-17-17C were installed along the south side of the drainage 
canal. OLD-17-18A, OLD-17-19B, and OLD-17-20C were installed to confirm the 
northeastern limits of the plume. New wells OLD-17-21B and OLD-17-22C were 
installed adjacent to existing shallow well OLD-17-02A to confirm the northern 
limits of the plume. 

Two clusters were installed in each of the suspected source areas. Wells OLD-17- 
23A, OLD-17-24B, and OLD-17-25C were installed in the eastern source area, and 
OLD-17-26A, OLD-17-27B, andOLD-17-28Cwere installedinthe western source area. 
These wells were designed to quantify the VOCs in the area of highest total VOC 
concentrations. The deep wells in these two clusters were screened below the 
clay that marks the base of the surficial aquifer to confirm detections at those 
depths. 

All of the newly installed monitoring wells are constructed with 2-inch, Schedule 
40, flush-jointed, threaded PVC screen and riser pipe. The wells are constructed 
with O.OlO-inch screen. The shallow wells are constructed with 10 feet of 
screen, whereas the intermediate and deep wells are constructed with 5 feet of 
screen. The deep monitoring wells installed in the two suspected source areas 
(OLD-17-25C and OLD-17-28C) are constructed with an outer 6-inch-diameter PVC 
surface casing set into the clay layer at the base of the surficial aquifer to 
minimize the potential for cross contamination during well construction. 

Standard penetration testing (SPT) was performed at each monitoring well cluster 
to aid in the well design. Samples were collected continuously from the surface 
to the base of the surficial aquifer using a 2-foot-long, 1-l/2-inch-diameter 
split-spoon sampler. Each sample was classified using the USCS and screened with 
an FID. The SPT results were combined with the CPT results to construct a more 
detailed lithologic profile of the site. . 

The newly installed monitoring wells were developed to ensure proper formation 
of the filter pack. This was accomplished by pumping water from the well at 
varying rates to remove fine soil particles and to improve hydraulic connection 
with the surrounding aquifer. A minimum of three well volumes were purged from 
the wells, and purging continued until the turbidity was reduced as much as 
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possible and the field measurements of turbidity, pH, temperature, and 
conductivity had stabilized. 

4.5.2 Groundwater Samolinq Groundwater samples were collected from all 21 
monitoring wells in the network of clusters, as well as from existing wells OLD- 
17-04A and OLD-17-IOC. Prior to sample collection, the wells were purged to 
ensure that groundwater representative of the surrounding aquifer was present in 
the well. The wells were purged using the low-flow method to minimize 
volatilization. Purging continued until the turbidity was reduced as much as ' 
possible and the field measurements of turbidity, pH, temperature, and 
conductivity stabilized. The collected samples were submitted to an off-site 
laboratory and analyzed for the presence of VOCs using USEPA Test Method 524.2. 

Field data sheets associated with monitoring well installation and sampling 
during the Phase II supplemental work, including the soil boring logs, well 
construction diagrams, and the well development and sampling forms during this 
phase of the investigation, are provided in Appendix A. 

4.5.3 Drive Point, and Surface Water and Sediment Sampling Five drive points 
(designated OLD-17-29A through OLD-17-33A) were installed through the base of the 
drainage canal to sample the groundwater immediately below the canal. Surface 
water and sediment samples (designated17W030/17D030 through 17W034/17D034) were 
collected adjacent to (upstream of) each drive point. The five sampling 
locations were spaced at a (nominal) lOO-foot interval along the drainage canal 
south of the SA. The sample locations were placed approximately one-quarter of 
the way across the canal, as measured from the north side, The canal was 
approximately two feet deep at the time of the investigation. 

I ,. , . xx 

The drive points are constructed of l-inch-diameter stainless steel. Each point 
consisted of one foot of slotted screen (O.OlO-inch slot) and five feet of riser. 
The screened interval was driven to the point where the top of the screen was 
approximately six inches below the base of the canal. Each drive point was 
equipped with a screw cap to prevent water from entering through the top. Drive 
points were sampled using the same protocol as was used in the sampling of the 
monitoring wells. 

Surface water samples were collected at the midpoint betwe,en the water surface 
and the canal bottom. Prior to sample collection, the temperature, conductivity, 
pH, and turbidity of the water were measured and recorded. The sediment samples 
were collected with stainless steel hand augers. Surface water and sediment 
samples were submitted to an off-site laboratory for analysis of volatile 
compounds by USEPA Test Methods 524.2 and 8010, respectively. 

4.5.4 Groundwater Flow Evaluation In order to evaluate the groundwater flow 
properties at the site, water-level elevation measurements were made at the 
permanent monitoring wells, piezometers, drive points, and the surface water in 
the drainage canal to determine the direction of flow. Hydraulic conductivity 
(slug) tests were also performed at selected wells to evaluate hydraulic 
properties of the surficial aquifer. 

Water-level elevations were calculated by surveying each measuring point and 
referencing them to a permanent elevation datum. For the monitoring wells and 
drive points, the reference point was the top of the well casing. A staff gauge 
was installed in the drainage canal, and the top was used as a reference point 
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to measure the elevation of the surface water. TWO rounds of water-level 
measurements were made during the investigation to compare changes in the F--x 
elevation of the water table. Water-level elevations between individual wells 
at each cluster were made to determine the vertical hydraulic potential within 
the aquifer. 

In situ slug tests were performed on selected monitoring wells to measure the 
hydraulic conductivity of the surficial aquifer. Slug tests were performed by 
placing a pressure transducer in the monitoring well to measure changes in water 
level during the test. A PVC slug was then swiftly lowered into the well to 
drive the water back into the aquifer, and the falling head phase was monitored. 
After allowing for equilibrium, the slug was removed swiftly to pull water back 
into the well and the rising head phase was monitored. The well was allowed to 
recover to within 90 percent of the static water level before the test was 
stopped. Data were processed in the Aqtesolv' software program using the method 
of Bouwer and Rice (1976). For wells where the top of the screen was above the 
water table, the plot was analyzed using the double straight line method (Bouwer 
and Rice, 1989) to account for filter pack drainage. 

4.6 PHASE II CONFIRMATION RESULTS. The analytical results on samples collected 
from the various environmental media confirmed exceedances of chlorinated VOCs 
with the same general distribution as was demonstrated by the on-site analytical 
program. 

4.6.1 Groundwater Analvtical Results. Samples collected from 16 of the 28 
monitoring wells and drive points had detections of one or more chlorinatedVOCs. 
Detections at 12 of the 16 well locations are at concentrations that exceed 
screening criteria. A summary of the detections in groundwater collected from 
the monitoring wells and drive points is presented in Table B-3 of Appendix B. 
A complete summary of analytical results is presented in Table C-3 of Appendix C. 
Sampling locations are shown on Figure 4-7. 

f-3 

In the OLD-17-05A, OLD-17-llB, and OLD-17-12C cluster, only the sample collected 
from the shallow well (17G00502) had detections of chlorinated VOCs. The 
compound M-dichlorobenzene was detected at a concentration of 0.67 pg/Q. 

Samples collected from the three wells in the OLD-17-03A, OLD-17-13B, and OLD-17- 
14C cluster had no detections. Of the samples collected from the OLD-17-18A, 
OLD-17-19B, and OLD-17-20C cluster, only the sample from OLD-17-20C had 
detections, which included the following compounds: l;l-dichloroethane at 3.4 
pg/Q; l,l-DCE at 1 pg/Q; cis-1,2-DCE at 98 pg/Q; trans-1,2-DCE at 0.76 pg/Q; and 
vinyl chloride at 140 pg/Q. Only the concentration of cis-1,2-DCE and vinyl 
chloride exceed screening criteria, including the GCTLs and Federal MCLs. 

Samples collected from the three wells in the OLD-17-15A, OLD-17-16B, andOLD-17- 
17C cluster had no detections. Of the samples collected from the three wells in 
the OLD-17-02A, OLD-17-21B, andOLD-17-22C cluster, only the sample from the deep 
well (17G02201) had detections: chloromethane at 1.6 pg/Q and cis-1,2-DCE at1.7 
/-s/Q. Neither concentration exceeds regulatory screening criteria. 

Samples collected from the three wells.in the western source area (OLD-17-26A, 
OLD-17-27B, and OLD-17-28C) had detections. The sample from the shallow well e 

(17G02601) had the following detections: cis-1,2-DCE at 1.9 pg/Q and vinyl 
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chloride at 13 &I (only vinyl chloride exceeds regulatory criteria). The 
sample from the intermediate well (17GO2701) had the following detections: 1,1- 
DCE at 6.1 &R; cis-1,2-DCE at 360 pg/J; toluene at 1.8 pg/R; trans-1,2-DCE at 
12; TCE at 60 pug/I; and vinyl chloride at 360 pg/R (cis-1,2-DCE, TCE, and: vinyl 
chloride concentrations exceed regulatory criteria). The sample from the deep 
well (17602801) had the following detections: cis-1,2-DCE at 2.3 pg/R and TCE 
1.4 pg/R. These coricentrations do not exceed screening criteria. 

Samples collected from the three wells in the cluster placed at the eastern 
source area (OLD-17-23A, OLD-17-24B, and OLD-17-25C) had detections. The sample 
from the shallow well (17GO2301) had the following detections: cis-1,2-:DCE at 
9.9 ,ug/l and TCE at 20 pg/R (only TCE exceeds regulatory criteria). The only 
detection in the sample collected from the intermediate well was TCE at 65,000 
pg/R. (The GCTL for TCE is 3 pg/R.) The sample from the deep well (17G02501) had 
the following detections: cis-1,2-DCE at1.9 I.rg/R andvinyl chloride at 13 pg/J. 
The concentration of vinyl chloride is the only compound that exceeds screening 
criteria. 

Samples were also collected from monitoring wells OLD-17-04A and OLD-17-1OC. 
Both samples had detections of more than one chlorinated VOC. The sample from 
the shallow well (17604004) had the following detections: l,l-DCE at 26 I.cg/R; 
cis-1,2-DCE at 420 pg/R; trans-1,2-DCE at 4.1 pg/J!; TCE at 260 pg/R; and vinyl 
chloride at 350 c(g/B (the concentration of every compound but trans-1,2-DCE 
exceeds regulatory criteria). The sample from the deep well (17G01003) had the 
following detections: cis-1,2-DCE at 30 pg/R; TCE at 6.9 pg/l; and vinyl 
chloride at 10 pg/R. The concentration of TCE and vinyl chloride exceed 
screening criteria. 

Where comparative data exists, the analytical results from samples collectedwith 
DPT compare favorably with the analytical data from monitoring wells. There are 
12 samples from which one may draw a direct comparison (i.e., samples which were 
obtained from a similar depth interval). Five of the 12 sample pairs reported 
nondetections. At the other seven locations, the on-site results are consistent 

. with regards to detecting the type of compound present and the concentration. 
In general, the on-site concentrations are larger by a factor of two to three 
times. This is a typical result when one compares analytical results from DPT 
and monitoring wells: monitoring well sampling requires a higher volume of water 
from the sampling interval and may provide a-more dilute concentration. DPT 
versus monitoring well concentrations are summarized in Table 4-2 and described 
below. 

Groundwater samples collected from four of the five drive points had detections 
of chlorinated VOCs, with the concentrations at three of the four exceeding 
regulatory criteria. The only detection at drive point OLD-17-29A was TCE at 2.5 
K/J - At drive point OLD-17-30A, the only chlorinated compounds detected were 
cis-1,2-DCE at 1.1 pg/R and vinyl chloride at 1 pg/R. (The concentration of 
vinyl chloride equals the GCTL.) The compounds detected at OLD-17-31A were cis- 
1,2-DCE at 220 pg/R; toluene at 1 pg/R; trans-1,2-DCE at 2.2 pg/R; and vinyl 
chloride at 130 pg/R (cis-1,2-DCE andvinylchloride exceed regulatory criteria). 
At OLD-17-32A, cis-1,2-DCE was detected at a concentration of 8lpg/R, trans-1,2- 
DCE was detected at 1.9 pg/J!, and vinyl chloride was detected at 82 pg/J?. The 
concentration of cis-1,2-DCE and vinyl chloride exceed screening criteria. 
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Table 4-2 
Comparison of Groundwater Analytical Results, 

Monitoring Well (Off-Site CLP Laboratory) 
versus DPT (with On-Site Field Laboratory Analysis) 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 ’ 
Naval Training Center 

Orlando, Florida 

Monitoring 
Well ID 

OLD-17-03A 

OLD-17-04A 

OLD-17-13B 

OLD-17-14C 

OLD-17-15A 

OLD-17-16B 

OLD-l 7-23A 

OLD-l 7-248 

Screened 
Interval 

(feet bls) 

2to 12 

2to 12 

15 to 20 

43 to 48 

2to 12 

15 to 20 

2to 12 

20 to 25 

VOC Concentration 

&l/f) 
(CLP Laboratory) 

<2 

l,i-DCE @ 8.6 
cis-1,2-DCE @ 420 

TCE @ 266 
vc @ 3.50 

<2 

<2 

<2 

<2 

cis-1,2-DCE @ 8.8 
TCE @ 20 

TCE @ 65,000 

Nearest DPT 
Screening 

Point’ 

17QO2602 

17QW102 

17QO2502 

17QO2505 

17QOlQO2 

17QOlQO4 

17001702 

17Qo1704 

DPT Sampling 
Interval* 
(feet bls) 

Qto 10 

10 to 14 

19 to 20 

49 to 50 

10 to 14 

20 to 24 

10 to 14 

20 to 24 

VOC Concentration 

W4 
(Field Laboratory) 

co.5 

l,l-DCE @ 82 
cis-1 ,BDCE @ 1,500 

TCE @ 950 
VC@620 

<0.5 

co.5 

co.5 

<0.5 

cis-1,2-DCE @ 24 
TCE @ 140 

l,l-DCE @ >l,ooO 
cis-1 ,BDCE @ > 1,000 

TCE @ ~84,000 
vc @ >1,000 

OLD-l 7-25c 58 to 63 

OLD- 17-26A 2to 12 

cis-1 ,P-DCE @ 0.78 
PCE @ 0.49 
TCE @ 39 

cis-1 ,P-DCE @ 1.9 
VC@ 13 

17001708 59 to 60 

17000301 5 to 9 

cis-1,2-DCE @ 2.2 
PCE @ 1.3 
TCE @ 59 

l,l-DCE @ 4.1 
cis-1 ,BDCE @ 33 

TCE @ 25 
VC@98 

OLD-17-27B 15 to 20 l,l-DCE @ 6.1 
cis-1 ,P-DCE @ 360 

trans-1 ,BDCE @ 12 
TCE @ 60 
VC @ 360 

17QOo303 15 to 19 1 ,l-DCE @ 58 
cis-1,2-DCE @ 3,206 
trans-1 ,BDCE @ 80 

PCE@80 
TCE @ 5.5 

vc @ 1,400 

OLD-l 7-28C 58 to 63 cis-1 ,BDCE @ 2.3 17000308 59 to 60 cis-1 ,BDCE @ 8.9 
TCE @ 1.4 TCE @ 3.6 

VC @ 9.7 

’ Monitoring well clusters were installed within 5 feet of the screening point. 
2 DPT sampling interval shown is that interval which best corresponds to the screened interval of the cited monitoring 
well. In each instance the DPT sampling interval is located within the screen’s depth interval. 

Notes: CLP = Contract Laboratory Program. 
DPT = direct-push technology. 
ID = identifier. 
bls = below land surface. 
VOC = volatile organic compound. 
j.ig/m = micrograms per liter. 

< = less than. 
@ = at. 
DCE = dichloroethene. 
TCE = trichloroethene. 
VC = vinyl chloride. 
PCE = tetrachloroethene. 
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4.6.2 Surface Water and Sediment Analytical Results. 

4.6.2.1 Surface Water Four of the five surface water samples had detections of 
toluene, and two of the five had detections of either TCE or vinyl chloride. 
Sample 17WO3001 had detections of toluene at 5.2 fig/1 and TCE at 1.2 pg/1. 
Sample 17WO3101 had detections of toluene at 20 pg/1 and TCE at pg/J. Samples 
17WO3201, 17803301, and 17WO3401 all had detections of toluene only at 
concentrations of 17 pg/R, 18 pg/R, and 25 I.rg/R, respectively (Figure 4-8), -None 
of the compounds were detected at concentrations exceeding surface water 
standards. 

4.6.2.2 Sediment Three of the five sediment samples had detections of toluene 
and one had a detection of vinyl chloride. Sample 17D03001 had a detection of 
methylene chloride at a concentration of 4.4 pg/kg. Sample 17D03101 had 
detections of methylene chloride (4.8 pg/kg) and vinyl chloride (0.72 pg/kg). 
Sample 17D03201 had a detection of methylene chloride (5.1 pg/kg). Sample 
17D03301 had detections of methylene chloride (6 pg/kg) and toluene (1 &kg). 
Sample 17D03401 had detections of methylene chloride (3.6 ,ug/kg) and toluene 
(0.51 /&kg). As with the surface water, none of compounds were present at a 
concentration exceeding sediment screening criteria. 

A summary of the detections in surface water and sediment is presented in Tables 
B-4 and B-5, respectively, of Appendix B. A summary of the complete surface 
water and sediment analytical results is presented in Tables C-4 and C-5, 
respectively, of Appendix C. 

4.6.3 Plume Geometry. The analytical results from the confirmation sampling 
effort support the general geometry of the plume as determined by the field 
screening results presented in Subsection 4.4.2, and as depicted on Figures 4-4, 
4-5, and 4-6. In the shallow and intermediate parts of the surficial aquifer, 
the plume extends approximately 150 to 250 feet east-southeast from the source 
areas. The plume extends approximately 50 to 75 feet west and approximately 100 
to 150 north from the source areas at these depth intervals. The plume affects 
a larger part of the area in the deepest part of the aquifer. At that interval 
the plume extends approximately 250 to 300 feet east-southeastward, approximately 
50 to 75 feet to the west, and approximately 150 to 200 feet from the source 
areas. The plume has migrated through the surficial aquifer and the shallowest 
clay of the Hawthorn Group to a depth of at least 63 feet bls in both source 
areas. 

The analytical results of the drainage canal samples (surface water, sediment, 
and groundwater) indicate that the plume has migrated downgradient and is 
discharging to the canal, The VOC concentrations in the sediment and surface 
water are much lower than in the groundwater collected from the drive po,ints, 
suggesting that the VOCs are volatilizing and being diluted upon entering the 
drainage canal. All of the groundwater samples collected from the monitoring 
wells south of the drainage canal had no detections of any VOCs, suggesting that 
the plume extends no farther south than the drainage canal. 

The lithologic and analytical data gathered during the screening and confirmation 
programs were used to generate two cross-section profiles through the study area. 
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Cross section A-A' (Figure 4-8) was constructed from west to east through the 
long axis of the plume and includes both of the suspected source areas. Cross 
section B-B' (Figure 4-9) was constructed from north to south through the eastern 
source area and includes the drainage canal. 

The highest VOC concentrations occur along the upper surfaces of the s'hallow 
silty sand layers in both source areas. These layers are finer-grained than the 
surrounding material in the aquifer and act. as an aquitard, thus inhibiting 
downward groundwater flow and the migration of contaminants. VOC concentrations 
above and between the two silty sand layers are as much as three orders of 
magnitude higher than those immediately below the two layers, where the total VOC 
concentrations are generally less than 50 ,ug/R. 

The upper surface of the shallowest clay in the Hawthorn Group at the base of the 
surficial aquifer represents another area where contaminants have accumulated. 
The total VOC concentration at that depth in the two source areas ranged from 50 
to 100 /&g/R. Immediately below the clay layer the total concentration decreased 
to less than 50 pg/1. 

4.6.4 Groundwater Flow and Plume Migration Water-level elevation data col'lected 
from the network of monitoring wells, piezometers, drive points, and the staff 
gauge are presented in Table I-l of Appendix I. Two rounds of measurements were 
made, one in July and the other in August 1998. The water-level elevation data 
during the July event was used to construct the potentiometric surface maps of 
the shallow (water table), intermediate, and deep parts of the surficial aquifer, 
as depicted on Figures 4-10, 4-11 and 4-12, respectively. 

The water table at SA 17 generally conforms to the topographic surface., and, 
during the field investigation, was approximately 3 feet bls beneath the site. 
The results of the initial round (July 1998) indicate 
mounding of the potentiometric surface in the central part of the site, generally 
extending from monitoring well OLD-17-26A to OLD-17-18A. The mounding was less 
pronounced during the second round (August 1998) of water-level measurements. 
The reduction in the mounding may be attributed to the fact that a leaking 
potable water pipeline was repaired in the time interval between the two rounds 
of water levels. 

The groundwater in the shallow part of the aquifer flows laterally outward in a 
radial pattern from the mound area with the steeper gradient is to the sou,th and 
southeast. The average horizontal gradient in the shallow zone is 0.004 
feet/foot (ft/ft>. In the intermediate portion of the aquifer, the lateral 
groundwater flow pattern is along a ridge extending between well OLD-17-26A and 
OLD-17-03A. Flow is to the east-southeast away from the ridge. The average 
gradient in the intermediate zone is 0.003 ft/ft. In the deepest part of the 
aquifer the lateral flow pattern is eastward with a gradient of 0.002 ft/ft. 

The hydraulic potential survey was performed by comparing the water-level 
elevation between the wells in each cluster. This analysis also included a 
comparison of the water-level elevations in the five drive points to that of the 
surface water in the drainage canal in order to assess the nature of hydraulic 
interaction. Vertical gradients were calculated based on these hydraulic 
potential differences and screen (mid-point) intervals. The monitoring well 
construction details are presented in Table I-2 of Appendix I. The survey 
results are presented in Table I-3 of Appendix I. 
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There appears to be a relatively strong downward component to groundwater flow 
across the entire site except for the areas adjacent to the drainage canal, where 
groundwater in the upper part of the aquifer discharges to the canal. The 
vertical gradient measures in the range of 0.007 ft/ft to 0.020 ft/ft in the 
upper part of the aquifer (Figure 4-13). In the drainage canal and the immediate 
vicinity of the canal, however, the gradient is upward (approximately 0.25 
ft/ft). The hydraulic potential throughout the lower part of the aquifer is 
downward (Figure 4-14), and ranges from 0.03 ft/ft to 0.05 ft/ft. 

The survey results indicate that groundwater flow potential in the shallow part 
of the surficial aquifer is downward in both source areas, and that some lateral 
radial flow also occurs. The downward potential exists everywhere except the 
immediate vicinity of the drainage canal. However, downward flow cannot be 
confirmed without vertical conductivity data. In the area of the canal, 
groundwater in the shallow, and possibly the intermediate, part of the upper 
aquifer flows upward and discharges to the canal. Potential flow throughout the 
deeper part of the aquifer is downward. Consequently, plume migration is 
influenced by the lithology and the groundwater flow pattern in the area. The 
plume has migrated downward from the source areas and along the upper surfaces 
of the silty sand layers before discharging to the drainage canal. 

The hydraulic conductivity values were combined with the average horizontal 
gradient determined for the various depth intervals of the aquifer to determine 
groundwater flow velocities. The groundwater flow rate calculations are based 
on the following equation (Fetter, 1980): 

V= Ki/p (1) 

where: V = groundwater flow velocity (ft/day), 
K = hydraulic conductivity (ft/day), 
i = hydraulic gradient (ft/ft), and 
p = effective porosity (unitless, assumed at 0.30 for sand aquifers 

The mean hydraulic conductivity value for the shallow wells was 1.1~10~~ feet per 
minute (ft/min), or 1.5 feet per day (ft/day). The mean conductivity value for 
the intermediate wells was 3.0~1~~ ft/min, or 0.5 ft/day. The mean conductivity 
value for the deep wells was 1.0~10-~ ft/min, or 2.5 ft]day. Although the 
hydraulic conductivity values were somewhat higher in the shallow and deep 
intervals, all of the values fall within a relatively narrow range, indicating 
that the coarser-grained section of the surficial aquifer in the site is 
relatively homogeneous. This translated into a mean groundwater flow rate of 7.3 
ft per year (ft/yr) for the upper part of the surficial aquifer in the SA; a mean 
rate of 1.8 ft/yr for the intermediate unit of the aquifer; and a mean rate of 
6.1 ft/yr for the deep part of the aquifer. 

Assuming that contaminant migration is predominantly driven by advective 
transport, estimates of groundwater flow velocity may be used to conservatively 
assess plume movement. As previously stated, groundwater flow velocities range 
between approximately 2 to 7 feet per year; therefore, the contaminants of 
concern may also be migrating at similar rates and in similar direction(s). The 
extent of the plume, both in size and shape, appears to support use of the 
advective transport assumption. These relatively low velocities represent 
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conditions where monitored natural attenuation (MNA) may be a viable remedial 
solution. 

As shown on the cross sections (Figures 4-8 And 4-9), it also appears that 
contaminants are migrating downward through the surficial aquifer. This 
condition is likely due to the relatively strong downward potential observed in 
much of the study area. However, little information relative to vertical 
hydraulic conductivity properties of the alluvial materials is available at.this 
time. Assessments of these properties were not included in the scope of this 
site screening investigation. Further characterization of these parameters is 
critical to fully understanding groundwater flow conditions at this site. Due 
to anisotropy inherent in alluvial systems, vertical hydraulic conductivity 
values are typically an order of magnitude less conductive to flow than 
horizontal conductivity values. Furthermore, it is not unusual for vertical 
conductivity values to be two or more orders of magnitude lower than horizontal 
values. Further assessment'of these conditions will support evaluation of both 
groundwater flow and contaminant movement within the surficial aquifer. 

The test results are presented in Table I-4 of Appendix I. Slug-test semi-log 

plots are presented in Appendix J. 
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5.0 STUDY AREA 17, CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS. The various environmental media at SA 17 have been adversely 
affected by previous activities at the site. A summary of the findings of this 
investigation by medium is presented below. A summary of HLA's recommendations 
for the site are presented in Section 5.2. 

5.1.1 Soil Both the surface and subsurface soil have been contaminated with PAH 
compounds at concentrations that exceed screening criteria. Contaminated surface 
soil that exceeds screening criteria is concentrated in the former motor pool 
compound. Subsurface soil with PAH concentrations exceeding screening criteria 
was detected at only two locations, 'and industrial screening criteria were only 
exceeded at one of these locations. The surface soil has higher concentrations 
of contaminants than the subsurface soil. 

5.1.2 Groundwater Chlorinated VOCs have adversely affected the groundwater 
throughout the surficial aquifer and the upper part of the intermediate aquifer 
of the Hawthorn Group sediments in isolated areas in the area of the former motor 
pool compound. Given the contaminant distribution pattern, the plume appears to 
have originated from two release points at the surface located in the western and 
central parts of the former motor pool area. The highest contaminant concentra- 
tions were detected along the water table in the source areas and along the upper 
surface of a silty sand layer that is located between 15 and 25 feet bls. In the 
western source area, the compounds detected at the highest concentrations were 
cis-1,2-DCE and vinyl chloride at concentrations of up to 400 pg/R. In the 

n 
eastern source area, TCE was the predominant compound detected, with concentra- 
tions of up to 65,000 pg/R. 

The plume configuration has an estimated volume of approximately l,OOO,OOO cubic 
feet. The plume extends along the water table from both source areas :for a 
distance of approximately 50 to 100 feet in the direction of groundwater flow 
(east-southeast). In the intermediate unit of the surficial aquifer, the ,plurne 
extends a distance of 200 to 250 feet downgradient, and in the deep unit of the 
aquifer, the plume extends approximately 250 to 300 feet from the source areas. 
The plume has also migrated downward through the shallowest clay in the Hawthorn 
Group to a depth of at least 65 feet bls within the intermediate aquifer. The 
highest total VOC concentration detected at that depth interval was approximately 
40 PLg/J- 

In addition to the lithologic framework, plume migrationhas been affected by the 
natural groundwater flow pattern. Groundwater flows horizontally in the source 
areas in a radial pattern, with the steeper gradient southward toward the 
drainage canal. There is a strong downward component to groundwater flow 
potential throughout the surficial aquifer. The relatively flat horizontal 
gradient contributes to low flow rates throughout the surficial aquifer. The 
flow rates vary from approximately 2 ft/yr in the .intermediate unit of the 
surficial aquifer to 6 and 7 ft/yr for the shallow and deep units of the aquifer, 
respectively. 

5.1.3 Surface Water and Sediment. It does not appear that the plume has 
adversely affected the surface water or sediment in the drainage canal located 
along the south side of the site. Even though groundwater samples collected from 
drive points installed through the bottom of the canal had exceedances of 
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screening criteria for several compounds, neither the surface nor the sediment 
samples collected from the drainage canal had VOC detections that exceeded 
screening criteria. 

./"--a, 

5.1.4 Site Conceptual Model The results of the groundwater evaluation were used 
to develop a site conceptual model (SCM) for SA 17. The SCM provides a framework 
within which the source area, release mechanism(s), and environmental pathways 
of potential concern are identified. The SCM is based upon our current under- 
standing of the various environmental media and pathways. The model may also 
serve as a framework for conceptualizing application of future remedialtechnolo- 
gies and focusing activities toward an appropriate solution. 

The source area is defined as the area where the release(s) of contaminants is 
suspected to have occurred. A contaminant release mechanism is a process that 
results in migration of a contaminant from a source area into the immediate 
environment, such as spills and/or leaks from a storage container. Once in the 
environment, contaminants are potentially transferred between media and trans- 
ported away from the source and/or site. 

A graphical SCM developed for SA 17 is depicted on Figure 5-1. The source area 
is suspected to have originated at the surface in at least two areas located in 
the east and north-central parts of the former motor pool compound. The 
contaminant source release(s) mechanism is suspected to be occasional, periodic, 
low-volume surface spills. The potential release transport mechanism for 
contaminant migration is seepage into the subsurface through the soil and into 
the groundwater. The contaminants have migrated both horizontally in the 
surficial aquifer, in the direction of groundwater flow, and vertically to the 
base of the surficial aquifer. Downward migration has been inhibited by two " 
layers of relatively less permeable silty sand within the aquifer and the 
shallowest clay layer of the Hawthorn Group sediments that marks the base of the 
aquifer. The silty sand layers act as aquitards within the surficial aquifer. 
The contaminant plume divides upon encountering these aquitards, with part of the 
plume migrating along the upper surface in the predominant direction of 
groundwater flow; the remainder of the plume migrates through the aquitard. 

The highest VOC concentrations occur along the upper surface of the shallowest 
aquitard at a depth interval of 15 to 25 feet bls. The contaminants are 
migrating with groundwater that discharges into the drainage canal bordering the 
site. This migration pattern follows the natural groundwater flow pathway in the 
upper part of the aquifer. 

The only apparent potential exposure pathways of the chlorinated solvents are 
through ingestion and/or inhalationvia media associated with the drainage canal. 
The VOC concentrations in surface water and sediments associated with the canal 
are currently relatively low, but the natural groundwater flow patterns continue 
to transport contaminants with high concentrations of contaminants in the 
direction of the canal. 

5.2 RECOMMENDATIONS. Because of the nature and extent of ?AHs in soil, and the 
concentrations of chlorinated VOCs in groundwater and the drainage canal, HLA 
recommends a reclassification of SA 17 from 7/Gray to 6/Red. HLA also recommends 
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that additional assessment and limited remedial activities be implemented. The 
specific recommendations are listed in the subsections below. 

5.2.1 Soil. Because the PAH contamination is distributed in relatively small, 
isolated patches across the site, HLA recommends that an Interim Remedial Action 
(IRA) be developed and implemented. The IRA will involve excavation of the 
surface soil that exceeds industrial screening criteria for disposal off site. 
A work plan has been prepared that presents the proposed limits of excavation 
that would likely be required to remediate the site to industrial screening 
criteria (HLA, 1999). Although the results of the screening investigation 
permitted the general definition of the limits of PAH contamination, the IRA 
should include the collection of confirmatory surface soil samples for laboratory 
analysis to assure that contamination has been remediated to levels that are 
protective of human health and the environment for the intended reuse, which is 
industrial (HLA, 1999). 

Although the contamination in the subsurface is less severe and of limited area1 
extent, HLA recommends that this material be addressed during the IRA and 
excavated along with the surface soil. This would eliminate the need for any 
deed restrictions in transfer documents. 

5.2.2 Groundwater. Surface Water, and Sediment HLA recommends that a natural 
attenuation (NA) assessment be performed expeditiously to evaluate this approa&h 
as a potential remedial alternative for the VOC plume. The assessment should 
involve the collection of groundwater samples from selected monitoring wells for 
analysis of NA parameters, and should be conducted in accordance with USEPA 
Region 4 Standard Operating Procedures (USEPA, 1996). Evaluation of this data, 
combined with analysis of the hydraulic relationships between the aquifer units 
would provide an understanding of biodegradation rates, as well as contaminant 
fate and transport. 

f---i * 

Regarding the immediate exposure concerns posed by the drainage canal, HLA 
recommends that a preliminary risk evaluation (PRE) be performed. The existing 
analytical database can be utilized for the PRE. The PRE should consist of the 
following components: 

. a hazard identification, 

. an exposure assessment, 

. a toxicity assessment, 

. a risk characterization, and 
l an uncertainty assessment. 

Preliminary MNA scoring and further evaluation, if scoring results are favorable, 
are recommended, and should be consistent with current USEPA protocol (USEPA, 
1998). Evaluation of vertical hydraulic conductivity values and further 
assessment of vertical groundwater movement is also recommended to support fate 
and transport analysis. The results of the NA assessment and the PRE should be 
used to determine the need for a focused feasibility study (FFS). Further 
evaluation may determine that data gaps exist. If this is the case, it may be 
necessary at that time to install one or more additional monitoring wells to 
better define the depth and lateral extent of the VOC plume. However, at this 
time, HLA is not recommending the placement of any additional wells. If an FFS 
is required, then HLA recommends that a preliminary feasibility study pilot study 
be implemented, possibly involving bioenhancement through the application of 
hydrogen release compounds into strategic monitoring wells to accelerate natural 
degradation processes. 

.----- 
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The undersigned members of the OPT concur with the findings and recommendations 
of the preceding investigation. 

STuDYAREA 

Date 
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ProJect: BRAC NTC Orlando 
Slte: S.A. 17 

Cllent: SOUTHOIVNAVFACENGCOM 

Cantrector: GEOTEK 

Method: Hollow stem auger 

Date started: 05/15/95 Compltd: O5/15/95 

Cashg Size: 2 in. Soreen Int: 10 ft. Protectbn level: 0 
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?aJtact. BRAC NTC Orlando 

:fient: SOUTHOIVNAVFACENGCOM 

mtrsctor: GEOTEK 

J&hod: Hallow stem auger 

Wmd Elev: 

.ogged by: M. Hawes 

~. 

Site: S.A. 17 Ralng No: OLD-17-02A 

Job No.: CTO-107 
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ProJeti: BRAC NTC Orlando 
f$tiii S.A. 17 Salng No.: OLD-47-03A 

Ctlent: SOUTHOIVNAVFACENGCOM Job No: CT0407 

Contractor: GEOTEK Date started: 05/16/85 Compltd: 05/18/95 

Method: Hollow stem auger Ceshg Size: 2 in. Screen Ifit.: IO ft. Protectbn level: [I 
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Role&: BRAC NTC Orlando 

Clent: SOUTHDIVNAVFACENGCOM 

Contractor: GEOTEK 

Site: S.A. 17 

Date started: 05AB/g5 

Balng No: OLD-IT-04A 
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Sole& BRAC NTC Orlando && gA* if : Balng NO.: OLD-Ii’-05A 

Yent: SOUTHOIVNAVFACENGCOM Job No: CTO-107 

Witractoc GEOTEK Date started: 05/15/95 Conpltd: 05/15/95 

lethod: Hollow stem auger Cashg Size: 2 in. Screen Ink IO ft. Protectbn level: 0 

Zromd Elev.: Type of OVK: Porta FID Total depth: 14Ft. Opth to 8 4 Ft. 

.ogged by: M. Hawes Wei Develq.ment Date: Wel m: 0LD-~7-05d4 _ 

Sample ID g p1 m- 
5 F 8 u v; 

5 
kite (Depth) 2 $ $ E 

Soil/Rock Description XIZ B 

3 
‘D 

and comments Blows/&in. 
(Type) m- ;; = 

E. d 
0 I” -I 2 

QUARTZ SAND: Gray, silty, fine 

0 
QUARTZ SAND: Tan, silty, fine, good to moderate 
rounding 

0 

100% 0 

SAND: Interlayered lenses of coarse, white sand and 
fine, brown to dark brown, fine, silty-clayey sand 

-. .- 
.I 
.-’ 

.- 

.I -’ 
-. 
-. 
-. .- -. 
- 

.-’ 

-. 
- 

‘- 
.- 

SAND: Interlayered lenses of coarse. white sand and 

-. 
-. 

fine. brown, silty-clayey sand 
.x 
.z 
.-’ a. 
-. 
-. .- 

:: 
:: 
:: 

:: 

TO 

15 

PAGE 1 of OLD1705 HLA-ES 



‘reject: BRAC NTC Orlando 
Site: S.A. 17 Baring No: OLD-i7-OBA 

:lent: SOUTHOIVNAVFACENGCOM Job No.: CTO-107 
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I Method: Terra Probe 
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reject: BRAC NTC Orlando 
SHe: S.A. 17 Borlng No: OLD-17-08A 

Ilent: SOUTHIJIVNAVFACENGCOM 

lontractor: ABE-ES 

lethod: Terra Probe 

iround Elev: 

,ogged by: 

I 

Cashq Site: 0.5 in. 

Type of OWL: 
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I 

Job No: CTO-107 .- 
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ProJectz BRAC NTC Orlando 
I... . 

t&e: S.A. 17 Ealng No: OLD-i7-OQA 

Clent: SOUTHOIVNAVFACENGCOM Job No: CTO-107 
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o]ed: BRAC NTC Orlando 
Slte: S.A. 17 Balng No: OLD-I7-iOC 

,_ 
lent: SOUTHOIVNAVFACENGCOM Job No: CT0 iO7 

ntractor: Custom Date started: 02/04/Q7 Caapltd: 02/04/ 97 

Pthai: SPT Casing Size: 2 in. Screen Int: 5 ft. Protectbn level: 0 

?oourd Elev.: Type of OWL: FID Total depth: BOFt. Opth to 0 0 Ft. 

,gged by: JN Wel Develqxnent Date: Wel ID: OLD-\‘I-iOC _, 

Sample ID 

1: (Depth) 
1 (Type) 

25- 

soil/Rock Description 
and comments 

1 Begin sample collection at base of existing 
OLD-17-04 boring/well. 

,: 
0 -. 

- 

& 

n _---- _--7 -- -- K . . r..-. 
Light gray silty fine sand, wet. 

3i- 
:;: .:.‘. 

,I ( : 
::::: 
‘. .,‘. ‘. .,‘. 

II! 

. . . .; ;.. . . . .; .: 
,’ ‘, ,’ : : ,’ : 
.’ ,’ ,’ 

,. y ‘. : ‘. ‘; : 
,.. .‘. . 

‘. :’ ‘, ,.. ‘1 ::. 

Blows#-in. 

4,432 

3,2,2.10 

2,2&X4 

2.2.5.5 

2.4.8.8 
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Prolect: ERAC NTC Orlando 

I 

I 

‘\ 

55- 

30- 

35- 

70- 

Contractor: Custom I Date started: 02/04/87 Compltd: 02/04/87 

Method: SPT Cashg Size: 2 In. Screen Ink 5 ft. Protectbn levei: II 

Ground Elev.: Type of OVK: FID Total depth: BOFt. Dpth to $ 8 Ft. 

Logged by: JN We! Development Dete: We1 m: OLD-17-ioc _ 

Sample ID 
z 

.c 6 o- -0 
xc; 
OLL (Depth) 3 b 2 g Soil/Rock Description .g”B 
n (Type) g E x ,p and comments 2% 

* a I” Continued from PAGE 1 
5” 

SO- 

- 
45% 
- 

60% 

- 

70% 

- 

70% 

- 

60% 

- 

0 

- 

00% 

- 

00% 

- 

0 

- 

100% 

- 

100% 

- 

100% 

- 

100% 

- 

---- 
Dark gray wandy 
nodules after 3”. 

--e----w 

clay, soft, low plasticity, hard brown fl 1 
.-._ 
-.- 
.-._ 
-,- 
.-._ 
-.- 

-.- 
-.- 

-.- 
-.- 
.-._ 
-- 
-- 

-.- ------___- --- 
Green silty clay, stiff, low plasticity (Hawthorne). 

----------_ -- 
Green silty clay. 

TO 

vi 
z 
-0 Blows/G-in. 
= 
8 

sp 

SC 

5,4.2,4 

K8.7.4 

NS 

L2,2,4 

1.O,O,I 

NS 

3.2.2.1 

2.3,4.8 
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rajact: BRAC NTC Orlando 
Slte: S.A. 17 Balng No: OLD-I7-IIB 

ilent: SOUTHDIVNAVFACENGCOM Job No: CT0 107 

bntractoc GP Date started: 04/28/88 Compttd: 04/28/98 

lethodz HSA Ceshg She: 2 In. Screen Ink 5 ft. Protectbn level: 0 

iromd Elev: Type 01 OVK: FIO Total depth: 20Ft. Opth to $! 3 Ft. 

.ogged by: MCT Wei Development Dste: Wei ID: OLO-17-IIB _ 

G g g- vi 
Sample ID 8 $75 I 

:if (Depth) 2 2 ;i 
Soil/Rock Description 

82 -0 Blows/&in. 
3 (Type) 

and ccmments s,z $ 
$jLsg 5 UY 

Posthole to 4 feet bls. / I 

/ / 
/ , 

/ .I 
/ c 
/ , 

/ .I 

I 0 SP 10.12.12,i4 / I 
Brown, tan, gray, silty fine sand. Soft, loose. ‘:I.‘-’ .: _‘. ‘_ ‘.’ .::.:. / , ,. _. : ., ; 

,.,:....,:,. :. / , .,. ; ., 
:: ,. 1 _: / , ; ,. : 5,12,i2.14 :.:.:'.I~. / , : : : : : 
_'. '. '_' . . ._'. / I : ..' ,: ‘,. r 
:.::. / , . . . .; '.' '.' 
: _: .' :::: '. / I : 10,18,20,20 :.~::.~:. / 1 : .; .,. 
:. '. ',I, . . .:. / / ,. _. : 
:::.~:,-. / I ,.. . . . .I '.' '.' ..', ;:;:. . . : . . : : : e.ado.io :;. :. ; 
; ,. : 
::::: t. :: .,' : 

10,10,12,v .: ,: :. : 
.,.... ,.' ,, : . . . . 

':;,': ..' :. 
:.:: a,i7,f2,12 . :, 
;:.. 

. . : : .. .' 
:. 5.5.8,7 - ,' ..' - 

; : '. .: : "I' .- '.'. : .,. ,.c 
'I.' '. 5.7.7.8 .- : ,’ : ,. ,’ -. .- :, .‘.:, .- .’ : : .- ::. :.. .‘.. .- -. ,I, 
::,. .,: .- 

TO 
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Role& BRAC NTC Orlando 
Me: S.A. I7 

I 

Boring No.: OLD-l7-l2C 

Clank SOUTHDIVNAVFACENGCOM 

Contractor: GP Date started: 04/2a/ga 

Job No.: CT0 107-j 

Nethod: HSA/MUD Casho Size: 2 in. Screen Ink 5 ft. Protection level: El 
Ground Elm.: Type of OVH: FID Total depths 84Ft. 

Logged by: MCT We1 Developnent Date: 

t3 5 Sample ID 2 8 . 

8i; (Depth) 4 i $3 Soil/Rock Description 
0 (Type) 5 (u m - and comments 

cn a I” 

Posthole to 4 feet bls. 

Brown, tan, gray, silty fine sand. Soft, loose. 

ight gray silty, clayey fine sand. 

ight gray silty fine sand. Stiff, partially cemented in 
laces. 

Y 
XT: 

ti 
G 

g; = Blows/G-in. 

-I 8 

._..... ,. . ; SF 

.~..:.:..:. ,. : 
: : ,._.... : ; .’ 
,‘~.....I..‘. _. ; ., .. 
: : _..,,. 
..‘.” f 
:. ..’ ‘, .,‘. ._. ; .,. : 
: : : ,. ._.,,. ; : : : 
‘. .:. ‘, .:. ,. : .’ :.‘.I ‘_ 1 : ;. : 
..:‘. ‘, ._‘_ ,. ; ._ ; 
1 : . ...,. 
:,.;.:;.... 
,. ; ., ; 

.,., .y:,. 
‘: ::. .: 

,.’ ‘, .:_ .,_.. . . ,’ .’ ; 
. . ‘. ‘. ‘. 

: :. : 
:::;:_ .,.;. .: 

:, . . . :;_;, 
: : : : :; .;, 

:,: ,. ,. 
:,.: 

: :; ‘,’ 
:. .;. 

‘. ‘: .; ..’ 
:. 

. . 
,’ ; 

: .,_ 
:. :. 

_’ : ,‘. ,. 

,. : 

. .z. SP/S 

. 4 
-. - 
: -’ 
T Y 
: -’ 
T 

-’ 
7 

.; 

::;:: SP 
.::;:. 

. . : .: . . . . .’ :;: : 
.:. ,.‘. ,. . . . :. 
.,.. . . .’ 
.,.. ,. _. :. : 
.’ . . : 

5,12,12,14 

io ia 20.20 9 . 

e,a.lo,io 

10,10,12.1’7 

a 17 12,12 * 9 

5.5.8.7 

5.7,7.8 

0.8.7.7 

4.4.3.3 

3.3.8.8 

3.3.5.5 

4.5.5.7 

3,3.4,4 

4.5,8,8 

2.12.12,14 
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qoject: BRAC NTC Orlando 
We: S.A. I7 Boring No: OLD-17-138 

Clent: SOUTHOIVNAVFACENGCOM Job No.: CT0 107 

Contractoc GP Date started: 04/28/88 Compltd: 04/28/98 

Method: HSA Cash0 Size: 2 in. Screen Ink 5 ft. Protectbn level: II 

iround Elev.: Type of OWL: FID Total depth: 20Ft. llpth to J 3 Ft. 

.oqged by: MCT Wel Development Date: Wel r[3: OLD-l7-l3B 

g 
Sample ID g ff m - 8 a.4 

$75 E 
(Depth) 2 2 i 5 Soil/Rock Description It; 

k3ti 2s D Blows/G-in. 
3 (Type) 

and comments 52; 3 i& &! I” i VI 

Posthole to 4 feet bls. 
//’ 

/ / 
/ / 
/ /’ 

/ ./ 
/ / 

m-0 
“““:: SP 28.32.20,21 

Gray to brown silty. fine-grained sand, Soft, loose, ‘!(.:!I,.. 
5- 50% poorly sorted. .: .,_;. .: : ,.-:..,.,.,: 

. . :: .: ..’ 
.._. .__. 

-0 .I ._., . . . . . 
1.. 26,24,26,2a .:..., :: ‘. ::. 

: : : _. . . . . . . 
100% ,: : ,: :. : 

‘_ . . ‘. ._ ( ._. ; : ‘.‘.‘.~.‘~.~. 
-0 .: ( .,: :. .,: 12,12,14,i4 ;. ::. .;..;.,. 

::;.:. 
50% ,. : : ‘, ‘. : ::. _. ; ., 

:: ,. : .’ 
O- -0 . . . .:.. .“. : 8,8,8.8 -.:. ..‘. I. : ,. ; ., ; : 

90% ‘.. ::. : ,. :, : ,. ..‘.. .: ., :’ .‘. ,: :, : ;’ 
0 8.0.5.5 : ‘. .: 

90% .‘,... :;: 
.‘,.‘. 

0 : 5.4.5.8 
: 

15-- 80% : ,. 
‘. .‘. 

0 ‘. 55.5.5 
.“, ‘: .’ 80% .‘. 
; ,’ ., ‘. ‘_ : ‘. : 0 4,4,3,3 : .’ 
.:, :‘,’ 

60% ,’ : ( ‘. ; 
: : ‘, 
‘.‘, 

OI II-I 

: : 

TD 

, 

5 
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Project: BRAC NTC Orlando 

Method: HSA/MUD Ceshg She: 2 in. Screen Snt.: 5 ft. 1 Rotectbn level: D 

Gromd Elev.: 

Logged b;y: MC1 

Type of OVK: FID 

Wel Development Me: 

Total depth: BOFt. Opth to $! 3 Ft. 

Wel ID: OLD-i7-14C 

I 

Soil/Rock Description 
and comments 

Brown, tan, gray, silty fine sand. Soft, loose. 

,. 
I- 

: . . ;: :, :: ( ; : : ; 

Olive green clayey, silty sand. 
.-.- 
-.- 

Light brown silty fine sand with stringers of olive t 
. . . . . . 
‘::.;:‘:‘; 

green silty fine- to coarse sand. 

vi 
P 
75 
z u-l 

SP 

SC 

SP 

Blows/&in. 
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voj&: BRAC NTC Orlando 
SLe: S.A. 17 Balng No: OLD+-14C 

:fient: SOUTHOIVNAVFACENGCOM Job No: CT0 107 

:artractor: GP Date started: 04/28/98 Compttd: 04/28/98 

Method: HSA/MUD Ceslng She: 2 in. Screen Ink 5 it. Protectbn level: 0 

Gromd Elev.: Type of OVK: FID Total depthi BOFt. Opth to 3 3 Ft. 

.ogged by: MCT Wel Development Date: WeI IDi OLD-17-14C 1 

z g g- Y d 
Sample ID -75 5 P 

fait (Depth) 5 $ @ 
Soil/Rock Description 

82 7s Blows/G-in. 
3 (Tyge) 

and comments 
zag 

5g =$j 
Continued from PAGE 1 3 

~ ‘,::.‘.“.‘: SP ’ 
0 ::.‘.1. _‘. : ; : : : 7.8.Q,8 

.::.‘::.‘. _. .. : ::::~.‘~:. .’ : . . : 
0 ‘. .: ‘_ .:. 5.5,5,5 _.._.,.. ,. :; __ ;‘,_. 

,: : : ;. : 
::::::. _.. ..,. ‘,.J 

40- 0 : : ., ~3,2.8,6 . . __.... : . . : . . : 
.~.~.~.‘,I~.‘. ,. . . ., :: ,. : ,: 

0 
,. . . . . : _. . . : 0.0,7,1 . . :.:::.‘~:. _..; . . . (’ ,’ : , -. ._ ., ‘. ._ : ,. : : * -a 

0 :.::::::. 
7.1,0,7 . -. ,: ; : ,:: . -. :::::. 

%5- . -. ,: : ,’ :. 
_.~_~.‘.~_~.~. * -. . ..(. . . . 

0 ; .’ ,’ :.: ::. 50.85 * -* ( ,. : ,. : . -. :;::;:. * -. . . . . . .: ‘.’ ..’ ;-. .‘. ‘. ‘,’ ‘. ‘,.. ,. : 
0 ---- . -. _--- --- -- .:;:,. + 3,5,5.7 *. . Olive green clayey, silty fine sand. : ,’ ,’ : : 

,~.‘.‘,‘_‘.‘.‘. ,. : . . : .’ : ‘. ‘, I ‘, :. SO- 0 .,:. ‘.‘T 1.1,1.1 ,‘.‘.‘.‘.‘.~,‘. 
,: ,: 1. (. 

: ‘. 
,: ( :. : 

0 ._ : : 2A3.3 
‘. :,,:. . . 

.L.‘. ;: 
: : : : : 0 1.2,u : :.: 

j5- ;. ..’ 

0 
: : 

SP/SC 2,1.8.10 
Dark green silty, sandy clay. Dry. soft, low -- 

plasticity. 7. 
-- 

0 -- 10.11.10.11 .&-) 
7 

_A 
30- -- 

TO 

15- 

70- 
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+oJectz BRAC NTC Orlando 

Bent: SOUTHOIVNAVFACENGCOM 

Bntractor: GP 

SIbi-$.A. 17 

1 Date started: 04/28/98 

Balng No.: OLD-i7-i5A 

Job No.: CT0 107 

CDtIDtd: [,4/28/88 

rlethod: HSA 
~ ~-~~~ 

Cashg Size: 2 in. Screen Iritz 10 ft. Protectbn level: D 
I I / 

3round EM.: Type of OVK: FIO 

monaed by: MCT Wel Develmment Date: 

1 Total depth: l2.5Ft. Opth to $! 3 Ft. 

Wel IE3: OLD-17-l% 

Soil/Rock Description 
and comments 

Posthole to 4 feet bls. 

Jght brown, silty, fine-grained sand. Soft, loose, 
)oorly sorted. 

Blows/G-in. 

iO.l0,8,8 

10.10,10.10 

3,3.3,3 

-’ 
-. 
-’ 
-. 
-. 
-’ 
-. 
I. 
-_ 
-. 
-. 
-. 
-’ 
-. 
-. 
-’ 
-. 
-’ 
-. 
-. 
-. 
-. 
-’ 
-. 
-. 
-’ 
-. 
-’ 
-. 
-. 

-’ 
-. 

-. 
- 

.- 

.I 

.- - .- -’ 

.- 

.f 

.- -. .- 

.- 
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reject: ERAC NTC Orlando 
Site: S.A. 17 Boring No.: OLD-17-188 

#ant: SOUTHOIVNAVFACENGCOM Job No: CT0 107 

:ontractor: GP Oste started: 04/28fM3 Compitd: 04/2am 

lethod: HSA Cashg She: 2 in. Screen Ink 5 it. Protection level: 0 

iround Elev.: Type oi OVK: FIO Total depthi 20.5Ft. Opth to $ 3 Ft. 

.ogged by: MCT Wel Development Date: We1 IO: OLD-i7-Mb _ 
^. 

&z 8 v; 
Sample ID g 5 :a 5 . Soil/Rock Description 

sz5 8 
gi; (Depth) m & $j g 22 72 

and ccmments 
Blows/B-in. 

(Type) g saz 5 
t.n cT P si 0-l 

Posthole to 4 feet bls. / / 

/ / 
/J 

/’ / 
/ / 

/ / ! 

J’ / 

Light brown, silty, line-grained sand. Soft, loose, 

poorly sorted. 

._: : . . : ._ : 
‘, ..’ .:. ..‘. : _. ,. : 
: : 

:. ‘, .:. ‘. ‘... : ,. ; 
.:::.1~:. . . . . .._.. .;. 
.‘.‘.I‘.~.‘.‘, . . . ,.,... : 
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Prolectz BRAC NTC Orlando I 

’ Client: SOUTHOIVNAVFACENGCOM 
I 

Me: S.A. 17 Boring No.: OLD-17-17~ 

Job No.: CT0 107 
Contractor: GP 

Method: HSA/MUO 

Ground Elev.: 

Cashg Size: 2 in. 

Type of OVH: FID 

Logged by: MCT Wel Development Me: 

Da 

SC 

Total deF 

te started: 04f 2W38 

reen Ink 5 ft. Protectbn level: II 

,thz 58Ft. 

c Sample ID 
s 2 

‘i-: (Depth) 8 e 
(UIL 
n (Type) g G 

ul a 
- 

5- 

IO- 

15- 

!O- 

!5- 

IO- 

- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Soil/Rock Description 
and comments Blows/B-in. 

Light brown, silty. fine-grained sand. Soft, loose, 
poorly sorted. 

. . . 

t-t 

‘.::.’ ” ..:: SP 
._ .; ‘. 

.,: 1 ,’ ;. f 
::::::. .: .,._ ..,_. . .~...‘.I.. : 

PAGE 1 of OLD1717C IILA-ES 

is above, with interbedded layers al light green 
;andy silt. 

--b- 

12.12,12,14 

iO.l0,8,8 

10.10.10,10 

7,8#Q,Q 

2.2.7.8 



boject: BRAC NTC Orlando 
Site: S.A. 17 Balng No.: OLD-17-17C 

:&nt: SOUTHDIVNAVFACENGCOM Job No.: CT0 107 

:ontractor: GP Date stsrted: 04/29/Q8 Conpltd: 04/2Q/Q8 

Yethod: HSA/MUD Cmhg Slte: 2 In. Screen Irk 5 it. Protectbn level: 0. 

Bound Elev.: Type of 0VM.i FID Total depth: 58Ft. Opth to 0 3 Ft. 

.ogged by: MCT Wel Oevelopnent Date: Wel m: OLD-17-17c 

5 2 8 vi 
Sample ID 8 e g= 

v 
G . Soil/Rock Description XB 8 
,aii (Depth) z 8 $ $ 2E 

u 
and comments Blows/G-in. 

0 (Type) 2 2 
yv, z 

I” Continued from PAGE I -J cn 
-l 

Light brown, silty, fine-grained sand. .Slightly 
cemented with iron staining. 

0 8,10,1O.i2 

0 8,8,&B 

35- 

0 22~45 

0 ------------- 2,444 
Above grades into light green clayey, silty, line- to 
coarse-grained sand with phosphate nodules. 

40- 0 1.1.1.5 

0 Q,Q,Q.i4 

0 5.5.5.5 

15-- 

0 4,5.5,4 

0 2.2.3.3 

-1 

SO- 0 532.1 

0 W,f 

0 1A3.8 

55- 
Light green silt/clay/sand. 

0 3A7.9 

TO 

SO- 
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I 

I 

I 

I 

I 

I 

PraJect: BRAC NTC Orlando 
Sle: S.A. 17 Boring No: OLD-17-if3A 

Clent: SOUTHOIVNAVFACENGCOM Jab No: CT0 107 

Contractor: GP Date started: 04130/!38 Cmpltd: 04/30/9B 

Method: HSA Casing Size: 2 in. Sofeen Int: 10 ft. Protectlon level: D 
I 

Ground Elev: 1 Type 01 OVK: FID 
I 

1 Total depth: 12Ft. ( Opth to 3 3 Ft. 
Logged by: MCT Wel Development Date: Wel ID: OLD-17-iBA _ 

5. z 8 
5 . 
$;: 

Sample ID g 8 
(Depth) a 6 !E 

u (Type) $j 8 m ’ 
a a P 

+ VAX 

NA 

NA 

NA 

Soil/Rock Description 
and comments 

Posthole to 4 feet bls. 

Light brown, gray, silty fine-Qrained sand. Soft, 
loose, poorly sorted. 

TO 

% FID out of order 

d 
% 
-0 Ellows/6-in. 
8 In 

SP 6,8.10,10 

7v7.7.7 

10.lL18.20 

8,10.12,18 
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q]e& BRAC NTC Orlando Slte: S.A. 17 Boring No: OLD-17-1SB 

lent: SOUTHOIVNAVFACENGCOM Job No.: CT0 107 

ontractor. GP Date started: 05/01/98 Cornpltd: o5/oi/sa 

ethodz HSA Cashg She: 2 in. Screen Ink 5 ft. hotectbn level: 0 

round Elev,: Type of OVK: FIO Total depth: 30Ft. Dpth to $i 3 Ft. 

egged by: MCT Wel Development LIate: WeI ID: OLD-i7-iQB _ 

5 
Sample ID 8 6 m - 

8 0 v; 

(Depth) a g $ 
Soil/Rock Description Eg I 

:e BE 73 Blows/G-in. 
> (Type) 5 g 

and canments St s 
v) a P 

i (0 

Posthole to 4 beet bls. / / 

/ / 
/ / 

/ / 
/ / 

/ I 

R/ 
. . . . .._. ( :’ 1 .’ .’ 7.7.797 : ‘_ ‘_ :::. ,. ; : : .’ : .._..... ‘:‘.‘:’ ‘: __ : .~,:‘_‘,~_‘. ,. ; : IO,H,l8,20 _’ : ::. 
“‘.‘.‘:.‘: : :::.:.:. . ..., . .: _’ ., _’ ..‘. ,.._.._. .,c::: 8,!0,12,i8 : 
.‘...‘.‘...‘. 

“‘:.‘::: : ::::::. ,: ,’ _’ ‘_ 
_.‘.~.‘.‘.“. 10,7,a,io 

10,8,8.10 

8,3,5,4 

Brown sandy silt. sott. -.-. 
.- - 
-.-. 

PAGE 1 of OLD17196 HLA-ES 



ProJect: BRAC NTC Orlando 
Slte: S.A. 17 

i Clent: SOUTHOIVNAVFACENGCOM .,.,_” Job No.: CT0 107 

Contractor: GP Date started: 05/01/98 Compltd: 05/01/98 

Method: HSA/MUD Ceshg Size: 2 in. Screen Ink 5 ft. Protectbn level: 0 
I 

Ground Elev: Type oi OVK: FID 

Logged by: MCT Wel Development Date: 

Total depth: 82Ft. Dpth to p 3 Ft. 

Wel m: OLD-i7-20C _ 

E a 
5 . 
Eil 

Sample ID g $ 

D 
(Depth) 2 5 
(Type) 3 2 

I 

- I 

NA: 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Soil/Rock Description 
and comments 

Posthole to 4 feet bls. I I 

Light brown, Qray, silty fine-Qrained 
loose, poorly sorted. 

‘,:,:.“::’ SP 
‘. : ; .. ._ ,. 

: _. : 
‘,: ; _’ :. : 
.::;:::, 
-::.. .’ ; .’ .’ . . ‘, . . . . 

: _. :; . . ..__. 
‘,::::‘:. 

::.‘.~.~ ,. ,. : ;’ 
: _. : . . . . .._. .:.,. ..,.. ., : ,’ :, ::. 

..’ : ,: y : 
‘_‘. ‘. ..‘. 

‘.::.’ ‘. ,’ ,’ ‘. ‘_ 
,I ; ,’ ; : 
:;::::. 

‘~::.‘:‘:: :: :;, 
:.~..:.~..:. 
-:: ,’ : ; 

::, :;,. 
::::::. 
‘.’ ;: 

.::. ::.. 
1.: r;;,:: (;;.: 
..,. :: ; ;. 
::, :.: 
-. ‘. : 
.-..;.I :. 
I : : 
::::.. 

:. ‘:,. ., 

3rown sandy silt, soft. 
-.- SC -.-. 

-ioht brown s ilty sand. 

-.- -.- .-._ L-l-- -.- 
. . . . SP 

3rown sandy silt. 

.: :‘:.’ : :. :.;. ::,. ..,.: .: .; : : ,’ : .: ‘: 

L 

:’ : (‘...‘, :, .’ . . ..,:’ .,.. ;:. ;:::. ,. ,. 
-- SC -.-. 

.iQht brown silty, fine-Qrained sand with interbedded 
Ilive green silty sand, soft. stiff in places. 

Blows/G-in. 

8.8,lO.iO 

7,7,7,7 

iO.11.i8,20 

10,7.8.10 

10.8,8,10 

8,3,3,4 

8,3.5,4 

8.5.5.4 

2.3.6.8 

7,7.10.12 

8.6.7.8 

7.5.0.0 

2,1,1,2 

V.8.Q 

EJ,io,1o,t4 
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role& ERAC N%Z Orlando 

Ilent: SOUTHDIVNAVFACENGCOM 

:ontractm GP 

lethod: HSA/MUD 

iround Elev.: 

togged by: MCT 

Site: S.A. 17 

Date started: 05/01/08 

Casing Size: 2 in. Screen Ink 5 ft. 

Type of OVK: FID Total depth 62Ft. 

Wel Development Me: 

Soil/Rock Description 
and comments 

Boring No: OLD-17-20C 

Job No: CT0 iO7 

Cmpltd: 05/Oi/O8 

Protectbn level: 0 

Dpth to 0 3 Ft. 

WeI ID: OLD-17-20C _ 

Blows/G-in. 

Dark green clayey silt with sand. Salt, wet. 

Dark green clay. Soft. wet, low plasticity. 

* FID out of order 

PAGE 2 of OLD1720C HLA-FS 
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tolectz BRAC NTC Orlando I Site: S.A. 17 Earing No.: OLD-V-218 
I I 

:?ent: SOUTHDIVNAVFACENGCOM Job No.: CT0 107 

:ontractor: GP Oate started: 05/05/08 Compltd: 0!5/05/08 

lethad: HSA Casing Slze: 2 in. Screen Int: 5 ft. Proteetbn levet: 0 
, 1 

Ground Elev: Type of OVH: FID 

.ogged by: MCT Wel Development D&e: 

1 Total depth: 20.5Ft. Dpth to g 3 Ft. 

Wel ID: OLD-17-216 _, 

E 
5 
2e 

Sample ID g 

3 
(Depth) 2 
U-YIP=) 

2 

5- 

IO- 

1 

1 
I+. 

i 

20 j 

25-. 

I-- 

Soil/Rock Description 
and comments 

IO% 

- 

10% 

10% 

10% 

>O% 

- 

00% 

90% 

- 

90% 

- 

‘osthale to 4 feet bls. 

3rown. gray, silty, fine-grained sand. Soft, loose, 
)oorly sorted. 

TO 

M’ 
ii 
-is 
% 
U-J 

sp 

Blows/B-In. 

7,10,12,12 

8,10,12,14 

W&8,8 

0.5,4,4 

4,8,4,5 

3,5,4,5 

3,WQ 

PAGE 1 of OLD17216 HLA-FS 



qject: BRAC NTC Orlando 
Slte: S.A. 17 Boring No.: OLD-l7-22C 

lent: SOUTHDIVNAVFACENGCOM Job No: CT0 107 

antractoc GP Date started: 05/04/08 C&pltd:’ 0%/04/$‘8 ‘. 

ethod: HSA/MUD Cashg Slze: 2 In. Screen Int: 5 ft. Protectbn level: 0 

round Elev.: Type of OVK: FID Total depth: BOFt. Dpth to $i 3 Ft. 

egged by: MC-f Wel Development Date: We] ID: OLD-l7-22C _ 
. I_ .,_ 

g 2 8 -0 v; 
Sample ID 

(Depth) $ e i$ 
i$z s 

:i 
F Soil/Rock DescriPtlon -0 Blows/G-in. 

3 (Type) 
and comments 25 = 

3 d 
YW 

+! -4 8 

Posthole to 4 feet bls. 

/ / 
/ / 

/ ’ I 

_. ,..__. : . . : 
: ,. 

Light brown silty, fine-grained sand, slightly 
cemented with iron staining. 

PAGE 1 of OLD1722C 



Project: BRAC NTC Orlando 
slti: S.A. 17 SarIfIg No.: OLD-i7-22C 

Clent: SOUTHDIVNAVFACENGCOM Job No: CT0 107 I, . -.. I. x _/ ,,/ _,_ ; 

Contractor: GP Date started: 05/04/08 Canpltd: 05/04/08 
Method: HSA/MUD Csshg Slze: 2 in. Screen Ink 5 ft. Protectbn level: Cl 

Ground Elw: Type of OVK: FID Total depth: BOFt. Dpth to !j 3 Ft. 
Logged by: MCT Wel Development Dste: Wel ID: OLD-i7-22C _ 

Sample ID 8 e 
E? f 8 0 ui 

5 
$?e (Depth) 2 g ix Soil/Rock Description 8X t 
c1 ‘EiE -0 

(Type) E a~ m - and comments Blows/&in. 
52 z 

m a 2 Continued from PAGE 1 ul 
- 

0 2,5,10,12 
/ ./ 
/ / 
/ / 

0 3.8.3.3 

0 u2.2 
---m--m-----_ 
Above grades into light green clayey, silty, 

0 fine-grained sand. 1,2.3,5 

0 _- 
lJ.2.2 -_ .- -. 

-. .- -. 
No Recovery .:I. 

.- -. 

.- 
0 

.-’ 
1.2,2,3 

-. 

No Recovery 

0 W,l 
Alternating layers of dark green silty clay and 
clayey silt. Clay moderately stiff, low plasticity. 

0 2.2.3.2 

0 2,3.5,10 

0 3,3.5,7 
Light green clay/silt/sand. 

TO 

PAGE 2 of OLD1722C HU-ES 



reject: BRAC NTC Orlando 
Me: S.A. 17 Boring No: OLD-17-23A 

ilent: SOUTHOIVNAVFACENGCOM, Job No.: CT0 107 

:mtrsctor. GP Date started: 05/05/g% Cmpltd: 05/05/m 

lethod: HSA Ceshg Size: 2 in. Screen Ink 10 ft. Protectbn level: 0 

iramd Elev.: Type of OVH: FID -. Total depth: 12.5Ff. Dpth to $I 3 Ft. 

.ogged by: MCT Wel Development [late: ” ~I Wel IlIz OLD-17-23A _ 

5 2 8 vi 
SampleID g e m - $3 E . 

(Depth) * o i g 
Soil/Rock Descrbtion a 

4; Qf 73 
and comments Blows/B-in. 

(Type) 5 B 56 s 
cn = P 5 VI 

Refer to CPT log ior I7QOIi3. 

Log used to determine well construction. 

\ 

.- -. .- -’ 
-. .- -. 

.- 
-. 

_- : 
.- -’ 
-. .a 
-. ‘- 

_- -. .- 
-’ 

:-. 
5 

.- 
-. 

.-. _- -. .- 
-’ 
-. .- 
-. 

_‘-. .- -. .- 

i 

.- -. .- 
-. ‘- 

.-’ -. .- 

-I 

-’ 
-. .- 
-. ‘- 

.-’ I 

.- 

1 

-’ 
-. .- 

.: 

.- -. .- 
I 

IO’ 
.- -. .- 
-’ ‘- 

.-’ - .- 
-’ 

1 

-. .- 
-’ ‘- 

.-’ -. .- -’ 
-. 

.‘.‘. 
‘. ‘. 

SD 

1 

I5 J 
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Project: BRAC NTC Or&o 

* Xent: SOUTHDIVNAVFACENGCOM 

Contractor: GP 

I Yethod: HSA 

Bound Elev: 

.ogged by: MCT 

Sltei %A. 17 

Date started: 05/05/98 

Cashg Size: 2 in. 

Type of OVH: FIO 

Uel Development Date: 

Screen Ink 5 It. 

Total depth: 20Ft. 

Balng Not OLD-17-248 

Job No.: CT0 107 

Calpttd: O!VO5/98 

Protectbn level: D 

Dpth to g 3 Ft. 

Wel ID: OLD-17-24U 

Soil/Rock Description 
and ccmments 

5- 

IO- 

r5-- 

20 

25 - 

Refer to CPT log for 170018. 

Lag used to determine well construction. 

TO 

Blows/$-in. 

PAGE 1 of OLD17245 HLA-FS 
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ProJect: BRAC NTC Orlando 

Clenk SOUTHDIVNAVFACENGCOM 

Contractor: GP 

Method: HSA 

Ground Elev.: 

.ogged by: MCT 

Site: S.A. 17 Borlng Na.: OLD-17-2EiA 

Job No: CT0 107 

Date started: 05/05&B compltd: O5/05/88 

Cashg Size: 2 In. Screen Jnt.: 10 ft. Protectbn level: 0 

Type of OVH: FID Total depth: 12.5Ft. Dpth to 0 3 Ft. 

Wel Development Date: We1 ID: OLD-17-2EA 

vi 
G Sample ID 

s 6 i- 2 

St (Depth) g b g z 
Soil/Rock Description 2 

0 (Type) 5 8 B 9 and ccmments 

gg ?I Blows/6-in. 

cn az 2 
es 3 
J u-l 

Refer to CPT log for 17QOd3. 

Log used to determine well construction. 

_-’ -. .- -’ 
-. .- 
-. ‘- 1 .- -. .- 

5 4 

-’ 
-. _- 
-. ‘- 

.-’ . -. .- -. 
-. .- 
-. ‘- 

.- -. 

.- -’ . -. .- 
-. .- 

.-’ -. 

.- -’ 
-. .- 
-. ‘- 
-’ 
- 

” - 

-, 
.z- 
-. .- -. 
-. .- 
-. 
-. 
- 

to- ~ 

.- 

.I 

.-’ -. .- -. 
-. 
-. ‘- 

.- -. .- -’ 

- 

.-. 
‘, ‘. 
‘.‘, 

TD 

15 
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role&: BRAC NTC Orlando 
SW: S.A. 17 Balng No: OLO-17-278 

:#ent: SOUTHDIVNAVFACENGCOM Jab No.: CT0 107 

iantractor: GP Oate started: 05/05/98 Cmpltd: 05/05/m 

Iethod: HSA Cashg She: 2 in. Screen Ink 5 ft. Rotectbn level: II 

iround Eh: Type 01 OVK: FID Total depth: 2O.V t. Opth to J 3 Ft. 

egged by: MCT Wel Development Date: Wel ID: OLD-17-278 _ 

E 2 8 v; 
Sample ID x e ga 5 Soil/Rock Description 

iii5 2 
SG (Depth) ; 8 p 2 82 n Blows/B-in. 
3 (Type) 

and comments 52 $ 
$ d I” i w3 

Refer to CPT log for 170003. / 

Lag used to determine well construction. / 
/ 

/‘/ 
/ / 

/ / ’ 1 

i 

// 

5- 

to- 

r5- 

~ 

-. .- 
1 

-’ -. .- 
.- -. .- -. .- 
.- 
.- -’ 

10 
.- 

TO 

i 

?5 
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Project: BRAC NTC Orlando 
Site: S.A. 17 SOrIng No: OLD-‘l7-28C 

Clent: SOUTHDIVNAVFACENGCOM Job Na: CT0 107 

Contractor: GP Date started: 05/07/f% Compltd: 05/07/W 

Method: HSA/MUD Cashg Size: 2 in. Screen Ink 5 ft. Pratectbn level: D 

Grauld Elev: Type of OVK: FID Total depth: B3Ft. Dpth to 0 3 Ft. 

woggad by: MCT Wel Development Date: Wel ID: OLD-l7-2EIC _ 

Sample ID g $ m - 
5 ‘a 8 u vi 

5 
& i (Depth) ; 5 $ : 

Soil/Rock Description Ep3 P 

0 and comments ZiE -cs 
(Type) m- 

Blows/&in. 
W 52 z 

&?a I” i a 

Reter to WI log toC 

Log used to determine well construction. 

5- 

10-- 

15- 

!O- 

!5- 

SO- 

f5-- 

IO- 

15-- 

iO- 

j5- 

IO- 

U 

-. 
.- -’ 
-_ .- 

152 

-. 

TO 
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Initial Depth to Water (ft.) 
480 I 

~~~ 
Initial Depth to Well Bottom: ,;?; 6 z 

Water Level during Initial Pumping/Purging (ft): 
Ho7 /?czCG/dJ l52 

Nater Level at Termination of Pumping/Purging (ft): 
5.02 

&$I lo well Bottom at termination of Pumpinq/Purging (ft.) 
/#a- /reondEd 

BEGINNING OF WELL DEVELOPMENT 

Time Temp. PH Conductivity Turbidity Other 
Approximate 

Pumping Rate 

(gal’Y) 

. 5 

*5 
, -5 

. 5 

. .5 

END OF WELL DEVELOPMENT 

NOTES: (Include physical character of removed water, :+a and size of pump, volume of water removed.) 
y;ED /..:I/&JJ-^?AL 71 C //‘u/n J’ 20 * @y&3? 

&,3 7..c CL LCYPK 

Well Developer’s Signature 
y&i5 ff’/i *-&- 

-w 

/ 

93120055 L6 



, - 

Volume of Drilling fluid Lost (gal.) 
PJ / 

Volume of Water in Well Start Time: Fi;tish%ne: 

and Filter Pack (gal.) 97 / 3. ‘08 /4,13-z 
_ 

instatted Depth From lop of Well Casing to Bottom of Well: 

Initial Depth to Water (ft.) 
4?25 

Initial Depth to Well Bottom: ,z, ,, 

Water Level during Initial PumpingPurging (ft): 
NUT ~~U%m2a 

Nater Level at Termination of PumpingPurging (ft): Depth to well Bottom at termination of PumpingA’urging (ft.) 
4** /u@7- /w 

BEGINNING OF WELL DEVELOPMENT 

Time Temp. PH Conductivity 

f3.'45 28.0 6.70 479. 

/3:,5 ZS.0 6.60 470, 

/4.‘CG zd.5 6-V 4260. 

/-+.‘I 0 z3* 5 6.77 =w. 

/q:z 0 29.5 6.79 46/. 

/4.‘3 c 2 9.0 6.83 4k2. 

END OF WELL DEVELOPMENT 

7.3 

5.B 

$7 

Other 

2 o,*/ 

Approximate 
Pumping Rate 

(ga?in) , 

25 

30 

*s 

NOTES: (Include physical character of removed water, :qe and size of pump, volume of water removed.) 

Well Developer’s Signature 

9312005s L6 



Well Development Date: s/r9/45 

Weather: 
A??- F?4s%xka 

Volume of Drilling fluid Lost (gal.) 
hp 

Volume of Water in WelJ 
and Filter Pack (aal. 46 

installed Depth From Top of Well Casing to Bottom of Well: -I 

Initial Depth to Water (ft.) 3. 5% 
Initial Depth to Well Bottom: 

/z. 42 

Water Level during Initial PumpingPurging (ft): 

Water Level at Termination of Pumping/Purging (ft): 
5,0/ 

Depth to well Bottom at temrination of PumpingPurging (ft.) 
/vor #=yYds&o 4T-J 

1 BEGINNING OF WELL DEVELOPMENT 

Time Temp. PH Conductivity Turbidity Other 

/P.‘O 7 z-5. 0 s-*.87 i?w. /6/ 6 3+d 

/z .‘/ 7 24:s 6 03 ZOZ, /IL 9 i?q?d 

/.z .‘Z 7 2-e. s 65./Z ZO/. /LG.. 7 yy, c 

AZ;37 2fig 6.09 /c5 4 339. 45jd 

/2.‘4 7 25. c 5. 90 /zoz 3 &Z 2 5-090,: 

Approximate 
Pumping Rate 

(gal/min) 

- d 

s- 

Is- 
. 5 

END OF WELL DEVELOPMENT 

NOTES: (Include physical character of removed water, :!pe and size of pump, volume of waler removed.) 

/+/?4f72~7’C +m/2 s/J * e&? 74 3 9 &/#/-c/c mf c?Qv”r, ,4)&J /s 
i 

CL r3ua f* 

Well Developer’s Signature 

93120058 L6 



Volume of Drilling Fluid Lost (gal.) Volume of Water in Wetl 
5 i 

&art Time: Finish Time: 

and Filter Pack (gal.) //.‘/ ct 13.‘55 

Installed Depth From Top of Well Casing to Bottom of Well: 
- 

nitial Depth to Water (ft.) 
3*za 

initial Depth to Well Bottdm: .- 

Nater Level during Initial Pumping/Purging (ft): 
/‘-fl /e GCOd G!ll!l 

lllater Level at Termination of Pumpinq/Purging (ft); 1 Depth to well Bottom at termination of PumpingPurging (ft.) 

BEGINNING OF WELL DEVELOPMENT 

Time Temp. PH 

/?.‘Of PZ.0 us 

COfldUCtiVlty 

312. 

/ 3.H 22.3 6.70 3/a. 

13.’ ze 2-z. 3 6.75 g/L. 

/3.’ 34 22.p r&.7/ 3/B* 
/3.’ 93 2-?.4c 6.66 3/d. 

/3.es3 22 .o II; .?Z 3/z 

Approximate 
Pumping Rate 

(gr”2in) 

-5 

END OF WELL DEVELOPMENT 

Well Developer’s Signature ’ 
/ 

93120055 L6 



NfC QtcMN~O cio/07 ._ x. ._ 
Client: Well Development Date: 

5/z 5/95 
Logged by: 

4A?A@-fC#5 
Checked by: 

Esz%/f~D/uNuv~ &ii CUD-I /+~ZSV+ 
CtqiJ 

Well/Site 1.0.: Weather: Start Date: Finish Date: 
rgLr+D -/7-0s /Y-or ~c%azmO 5/rs/% 5/s/95 

Volume of Drilling fluid Lost (gal.) Volume of Water in Well Start Time: Finish Time: 
and Filter Pack (gal.) 5*3 07:3/ c94.w 

1 
Installed Depth From Top of Well Casing to Bottom of Well: 

initial Depth to Water (ft.) 3 . 3 3 Initial Depth to Well Bottom: 
/za 90 

Water Level during Initial Pumping/Purging (ft): 
A497 R~c!! 

1 Water Level at Termination of Pumpinq/Purging (ft):## Depth to well Bottom at termination of Pumping/Purging (ft.) 
/vGi-/z~~~~ 

BEGINNING OF WELL DEVELOPMENT 

Time Temp. PH 

00 .‘sLJ 22, 5 6.66 

D 9.m Z-543 6.55 

@Yo Z5.G d-66 

0~20 25.2 6. 61 

GCi7.m Z-5.5 6.58 

@Wii Z6.O 6.6/ 

END OF WELL DEVELOPMENT 

Turbidity 

g7.6 

/3s- -9 

/9~s 

//z 9 

76.6 

;/cz. 2 

Other 

5Oq4. 

55 

GO 

65 

70 

75 

NOTES: (Include physical character of removed water, vpe and size of pump, volume of water removed.) 

&c/J /?.;IA7j‘r/?L r/c 3u/nP L-d * &?B 96 c 9. /zJ~w7 /‘Lc) 

75 9/.dhJ,P , &,/x7 72=/z CL&&Y, 

Approximate 
Pumping Rate 

(gaYmin) 

15 

.5 

r *i 

. 5 

.5 

Well Developer’s Signature 
/A% Y 

/ 

93 120093 L 6 



C&-/7-/E 

Volume of Drilling Fluid Lost (gal.) Volume of Waler in Well 

lu”;rJR and Fifler Patk (gal.) /L as /35;c. 

Ins’dled Depth From Top of Well Casing lo Bottom of Wen: 
1#-y& 

z 
Initial Depth to Water (ft): 1 Initial Dep5 lo Well 6OnOtX 

5342 I ;/2F 

Water Level during Initial PumpingJPurging (ft): 
hf/q- I 

Depth to Water at Termination of Pumpinq/Purging ( Depth IO Well bo:lom at Termination of ~umpi~~Purging (a): 

TIME 

BEGlNNlNG OF WELiDEVELOPMENT x 

TEMP& J PH Conductivity 

/ 
,I 

n 4 ,/’ 
Well Developets Signature / /t 

. . 



‘, _.’ 

. . 

Client: WeI] ~evebpmcnt Dale and Time: 

&WY z//t/& //(u 
WeUSife 1.0.: 

&7--/7-//I 
Volume of Drilhg R&d Lost (gal.) 

I 
Volume 01 Yfatef in Well 

0 and Filler Park (gai.) -zd 

Insiahd Depth From Top of Well Casing to Bottom oI’WeIf: 
a’ 

Initial Depfh 10 Water (ft): initial Dep,? to Wetl 6onom: 
. 

fr’ 0 /fg 
8 

I 

Waler Level during Initial Pumpin~Purging (ft): 

Depth lo Water a; Termination of PumpingPurgi 
I 

Depth to Well 6o:rom at Termination of PumpingPurging (k):. 

/KY 

, 

TIME 

BEGiNNING OF WELL’DEVELOPMENT & 

Approximate 
Pumping Aale 

/s&$&r& Well Developer’s Signature I 63 

- 



Mafled Depth From Top of Well Casing to Bottom of We& 

17’ 
Inib’J Depth lo Waler (ft): 1 Initial Oep3 10 WeP Bonom: 

27/ I 57.7 f 

Waler Level during initial Pumpin$Purging (1;): 

27’ * 

depth to Well 6o:tom at Termination of Pump$tg/Purging (t): 

TIME 

BEGINNING OF WELt’DEVELOPMENT .x 

. /ytl’ 

A;lproxima!e 
TEMP. PH Conductivily Pumping Rate 

3pz - 74 l zr 

(gai!min) 

L% 71’ 

79-O 73 -/ /n-J 0. 7J 
-F--x 

NOTES: (Indude physical character of removed water, r/~ d size of pump, volume 01 waler removed.) 

* da&# /ffLhD?. M -~yy%Jypfl~$ 

,mp&h /aQy%4 . 

Well Developer’s Signature 



. 
/v7? hawL90 

CIienC Well Devebpment Da!6 and lime: 1 Logged byz 1 Checked by: _ 

&WY file /cc/r 
WellSite 1.0.: Weather: 

/ 

~~&/7-/349 & /Lt.42 . 
Volume of Drilling FIGid Los! (gal.) 

, 
Volume of Yfatsr in We4 

0 and Filter Pack (gal.1 

Instiled Depth From Top of Well Casing 10 Bonom ol Well: 
20-f 

Initial Depfh 10 Water (tt): 1 ]nitiaj De+ 10 Well 6ofiOm: 

Water Level during Initial PumpiqPurging (ft): 
5-f Yf r 

Dep!h fo Waler a; Termination ol PumpingPu;ghg (t$‘” ” 
$c% I 

, Depth to Well 6a:tom at Termination of Pumpinq/Purging (k): 
9Lo . 

f 

TIME TEMP. 

@-‘+, BEGINNING OF WELL’DEVELOPMENT x3 /Q/f- 

///o u. 7 

END OF WELL DEVELOPMENT 

Approximate 

PH Conduclivity Pumping Rate 
(gaumin) 

x2$ -3s 1 

$Pr- 226 / 

/ xpo. /77 

532 /LO / 

5-Qnl /La / 

/ 5pz’ /j% 

NOTES: (Include physical character of removed waler, type L sire of pump, volume of waler removed.) 

u/.a /+J, ,% /$ /+yj 

Well Developets Signature 



Instiled Depth From Top of Well Casing to Bottom of Well: 
3’8.n 

WaI Depth to Water (tt): 1 Ifdial Oep5 10 Well Bonom: 

c-33 I yg 70 
Water Level during Initial Pumping/Purging (ft): 

6.33 , 
Depth to Water at Termination 01 Pumpinc/Purging (tt): 

I 

Cepth IO Well 6o:!om at Termination ol Pumpinq/Purging (fi): 

5-l J-3 yif770 

Mproxima te 
P&ping Rate 

(gaUmin) 
2-r 

TIME TEMP. 

BEGINNING OF WELL’DEVELOPMENT 

2.1” 

‘/-- ci 

Well: Developefs Signature 



. _ 

Project: 

Volume of Drilling Fluid Lost (gal.) 

i 
Installed Depth From Top oi Well Casing to Bottom of WetI: 

17 ’ 

i&ill Dept3 to Waler (ft): 1 Ini~iaf Dep3 10 Well Gottom: 

m-’ I 870’ 
Water Level during Ir$aJ PumpingPurging (tt): ~ , ” 

Depth to Water at Termination ol 

/f /u t 

I 

Depth lo Well 6o:lom at Termination ol PumpingJPurging (!I): 
i//l7u ’ 

TIME TEMP. 

@-‘; BEGINNING OF WELL’DEVELOPMENT /Lu’,’ 
zrg 

PH Conductivity 
Aqproximate 

Pumping Rate 

NOTES: (Include physical character of removed waler, ypz b. sire of pump, -&me of water removed.) 
. 

Weti Developer’s Signature 



. . 

. 

Projtct: 

Nz? QfzLA/r/DO 
Client: We/I Development Date and Time: Logged by Checked by: 

&WY (/3&f /YUY’ c./yJdd /vTzzu 

WeiVSits 1.0.: W@er: Start Date: Finish Date: 

@LD-/7-/68 4d A VW’ 64 . Q+-+i? . $43/h I 

Volume of DrGGng Fluid Lost (gaf.) Volume ol Water in Wel S&art lime: F&h Tims: 

0 and Filter Pack (gal.) 2.2 Y //or I /WC” 
Ins’alled Oepti From Top of Well Casing to Bottom of Well: 

D./T 

Initial Deph to Water (tt): Ini;ial Dep3 lo Well 6otIOm: 

Water Level during Initial Pumpir@Purging (It): 

rx ’ , 

Dep!h to Water at Termination of PumpingPurging $R): Depth IO Well So:tom at Termination of Pumphg’Purging (f$ 

5Y:y /a 

TlME TEM?. PH Conducfivily 

BEClNNlNG OF WELL’DEVELOPMENT ,E ZJX 

Approximate 
Pumping Raie 

(gallmin) 

/ 

NOTES: (include physica/ character of removed waler. vpe b size of pump. volume of waler removed-) 

b47L +‘r -fw&t? /&A fi /4+ /by (&?db&,-//. 

WeU Oevelopefs Signalure /&z&z/k& I 



. . 

Clitflt: Well Deveb~cht Data and Time: 

/z/Al/)/ 5ihh //21’ 
Lo9095 y=kc-heckJe 

Welvsils I.D.: Weather: SLan Day: 
I 

Finish Date: 

OL&7- /zc A y7rL/ &l4iw?i/. .+g?J s-//J/Fp 
Vofume of Drilling Fluid Lost (gal.) Vofvm6 ol Water in Well finish Time: 

=A3 and Filler Pack (gal.1 7f 

Stan Tjmt: 

/Y-u-- I /2-r 

Jnttialled Depth From Top ol Well Casing !o Bonom of Welt: 

Ybb 
/ 

initial Dtpti !o Water (tt): 1 Initial Dep,l to Well Gonom: 

3.26 ’ 
Water Level during Initial PumpinqPurging (0): 

5130 

Dtpfh to Water al Termination oi Pumping/Purging (ttj: 

560 

/Pj?O 

0 

I 

Dejti to Well 6o:rom at Termination ping/Purging (tit: 

TIME TEMP. PH 

&proximate 
Conductivity Pumping Rate . ._ 

“1, BEGINNING OF WELL’DEVELOPMENT /z&9 zn 
.a 

NOTES 1 (Include physical character of removed waler, ry)‘2e A size ol pump, voiumt of water removed.) 

Well Developets Signature 



. 

Project: Well InsfaFdtiOn Data and xmt: Project No.,- : 

fl7c OkMd# 0 j5?3dif 4!zr zr30- 
Cfitrlt: Well Devsbprncnt~ate and fimt: Logged by: Checked by: - 

&WY 3-/$h /.700 &Mid /4%&D 

WtlVSils I.D.: SM Da 

/ 

0: 

&L-B -/7-/sv r-/f/&? 
Vofums of Drifffng Ffuid Lost (gal.) Volume of Hater in WtP Stan lime: Finish Time: 

0 and FiIltr Pack (gal.) 12 /3@ /3rr 
fns’alfed Depth from Top of Well Casing to 3oRom of Wtff: 

/7 r’ 

Initial Deph to Water (ft): 

/L-J 
1 lnitiai Dtg-1 to Wefl 6onOm: 

Water Level during Initial Pumping’Purging (11): 
c- yo 8 

Depth to Water at Termination oi Pumping/Purging Depth 10 Weff Ejozom at Termination of Pumping/Purging (k): 

r 

TIME TEMP. PH Conductivify 

BEGINNING OF WELL’DEVELOPMENT /3 00 277 

’ /3/o 3y2/ 5x& LP 

/320 36.9 .r92- /m 

/T++~ ~L.Y 6-4 ~0 

/3 Yo 3LP 

END OF WELL DEVELOPMEM 
k/b 713 /3fT- 33x 

NOTES : (include physical character of removed waler. typt d sits of Pump, vofumt Of water removed-) 

Approximate 
Pumping Rats 

-!2?- 

-Y 
d-h, 

! 

-7 

. . Y 

Well Developer’s Signature 



or 
1 Logged by: 1 Chtcksd by: - a 

&&7-/f/j ’ kflf AA;/’ 
I m&F 

Volume of Drilling &id Lost (gal.) Volume ofWater in WtP Stan Time: 

0 and Filler Pazk(gaf.). r /O/J ,-- 
Instiltd Depth From Top of Well Casing to 3onom of WtS: 

Jar’ 
Initial Dtph lo Water (ft): Initial Dtp3 to WtU 6onom 

6L ’ 0 ZPS’ 

Waler Level during lnifial PumpingiPurging (11): 

lg 20 , 

Dtpth to Warer at Termination of PumpingPurging Depth 10 Well 6o:tom at Termination al Pumping/Purging $): 
196 

TIME TEMP. 

“s3 BEGINNING OF WELL’DEVELOPMENT ,/D/J/, ?3 2 

zp /-ho 

/in/ Z?-J 

END OF WELL DEVELOPMENT 
//% zv 

&proximate 
Pumping Rale 

(gaYmin) 

Well Developer’s Signature 



. . 

Project: Projed No. ,*- 

flc O/z~p472/dfJ 2$-30-l -- 

CIicnC 

Welusile 1.0.: 

dw-/ 7. m c. 
Volume of Drilling Fbid Lost (gal.) Volume of+fater in WeI 

Ins*alled Depth From Top of Well Casing !o Bonom of Weil: 
Kz.J-’ 

Initial Dcpb to Water (It): Initial Dep3 IO We8 6Oflom: 

yB( d sic/. 6 t 
, 

Water Level during Initial Pumpina/Purging (tl): 
$of- , 

Depth lo Warer a; Termination of PumpingPurging Depth to Well 6o:tom at Termination of Pumphg,‘Purging (h): 
n 6 

TIME 

BEGINNING OF WELL’DEVELO?MENT FL, 

TEMP. 

#us- 

PH Conductivity 
Aqpoximale 

Pumping Rate 

(ga?in) 

END OF WELL DEVELOPMENT 

NOTES: (Indude physicaJ character of removed waler, ~3 & site of pump, volume of water removed.) 

Well Deveiopef s Signature 



Installed Depth From Top of Well Casing to &nom oi Well: 

hio’al Depth IO Water (tiJ: Initial Dep5 to Well 6onom: 

$Bs’ 
I 

Waler Level during Inib’al PumpingfPurging (tt): 
Df- , 

Dep!h to Wafer at Terminarion 01 Pumpinc/Purging (6: 

I 

Depth 10 Well 6o:rom al Termin?L’on of Pumpinq/Purging (k): 

/9x 

Approximate 

TIME SEMP. Conduclivify Pumping Rate 

-, BEGINNING OF WELL’DEVELOPMENT LvyY zizj- &T l /Lye (gyn) 

. /wo 

zk- I- 

NOTES: (Inciude physical character 01 removed waler, vp d size of pump, volume of water removed.) 

Well Developets Signature 



. 

Project: Project NO. x-x 

/UC UCA;/t//jO 2 j-30- C 

Client: Well DeveQpnent Date and Time: Logged by: Checked by: 

p%w 37i4v //m &&ztY &vzhro 
WeUSitr 1.0.: SM Date: finish Date: 

OL@-/7- zzc dw/yf- !Tfiu~f 
/ 

Volume of Drilling Fluid Lost (Gal.) Vobne ol Watdr 28 WeQ Slaart 7ime: 

=/o and Filter Pack (gal.) &To //fo I 

Finish time: 

/?OO 

I&&led Depth From Top of Well Casing to Botrom of Well:, 

l&i11 Depth lo Water (fl): initial Dep3 to Well 6omm: 

SlZJ YW 
Water Level during InSal PumpingPurging (f!): 

fin , 

Deprtr lo Water at Termination ol Pumpin~Purging (n): ’ 

se 

Depth 10 Well 60 at >mination of PumpinglPurging 6): 
J 

Approximate 

TiME TEMP. PH conductivity Pumping Ra:s 
(galhin) 

BEGiNNING OF WELl’DEVELOPMENT v&&-w. 3w 598 ’ lZ.00 / 

/2/o 

/2.30 2.03 WY-, ZCJ’ / 

/2 26fv .pT)q 273’ / 

.I 
/z j-* zf7 J-;38 z/o / 

END OF WELL DEVELOPMENT 

Weti Developer’s Signature 



Ins’&iled Depth From Top of Well Casing IO Bottom of Wet: 
/z / 

Initial DepfA 10 Water (tt): Initial De;27 10 WeU 6oRom: 

3J7 /I vt 

Water level during hiSal PumpiqlPurging (11): 
n 

, 
e , 

Depth to Water a! Termination o! PumpiirgPur& “it+ . Depth lo Well 6o:tom at Terminal’ 0) Pumping/Purging $): 
< 

BEGINNING OF WELL’DEVELOPMENT 

END OF WELL DEVELOPMENf 
jw’ /3/o J6.2 /,.Llk 

NOTES: (l&u& physical characrer of removed waler. rype & sire of pump. voiume olwafer removed-) 

Appruximale 
Pumping Rate 

(GaUmin) 

X%5@ 

Well Oevelopets Signature 



. . 

I 
W~athec 

&,&d 
/ 

Volume 01 Water in W.elJ 
and Fitler Pa:k (gal.) z 

Stan Dale: 

G$K% 

Start Time: 

/3?f 

1 Checked by: 

Installed Oeptb From Top of Well Casing lo Bottom of Well: 

2u- 
Initial Depth 10 Water (tt): initial Oeptl LO Well SofBm: 

Wf 2f-J 

/ 
. 

Water Level during lnib’al Pumpi~Pvrging (11): 

52~ , 

Deph to Water at Termination ol Pumpinc/Purging Depth to Well So:rom at Termination of Pumping/Purging (h): 

25!r 

Approximate 
TIME TEMP. PH Conductivity Pumping Rare 

BEGINNING OF WELL’OEVEtO?MENT /-w’ 

NOTES I (Include phyaica~ character 01 removed waler, ~7 L size 01 pump. volume 01 water removed.) 

Well Developer’s Signature 



Project: 

DrzW5c3 
Client: 

&WY 
Weusite I.D.: 

L9L&/7-Zst 
Volume of Drilling Fluid Lost (gal.) 

2 /o 

..I... ^. 
. ..X--.T-x _ 

WeI1 
.C” I ,, .~..’ 

tnstahon balZi: i%d Emc: ^ ,“?. ee.eb*, . . 

r/7/h-- /O/I” 

I 

Volume of tiater in WeH 
and Rler Pa& (gal.) -“r”7 

Installed Depth From Top of Well Casing to Bottom 01 Well: 

11935 
Initial Depb to Water (tt): Initial Dep5 10 Well Gottom: 

q?” 6V 

Water Level during Initial PumpingPurging (l!): 
yl 1. 

Depth lo Water at Termination ol Pvmph~Purging (K): Depth to Well 6o:tom at Termination pl Pmurging (k): 

N’/ 

TIME TEMP. 

-. BEGINNING OF WELL’DEVELOPMENT 

END OF WELL DEVELOPMENT 

Conductivity 

l /bJo 

&poximale 
Pumping Rate 

(gaUmin) 

7wo 

Weif Developer’s Signature 



Installed Depth From Top of Well Casing to Bottom al Well: 
/9 r 

Initial Oeph ;a Water (t!): 
/ L-1 

initial DeptA lo Well 608Om: 

Waler Level during Initial Pumpin@rging (11): 
2.27 , 

Depth to Warer at Termination of Pumpin~PurF;ing (8). Depth to Well 6o:fom at Terminat$n cl PumpingPut_cing (t): 

/2J 

TIME TEMP. 

BEClNNING OF WELi DEVELOPMENT /-7y” 457 7 

* /YQD .2x 9 

/Km 27Y 

cm- 2-7 / 

/ YYr- a-- 3 

END OF WELL DEVELOPMENT 

PH Conduclbity 

l .z 99 390 
6. G L? 37r 

ii.6 3 - ?,W- 

C-6.7 370 

677 3%) 
Us2 370 

Appoximate 
Pumping Rate 

WJf$ 

-r r”\ 

J- 

r 

(- -J 
I 

NOTES: (Include physical character 01 removed waler, tys d size 01 pump. volume ol waler removed.) 

Well Developefs Signature 



Ino*3lled Depti From Top of Well Casing to Bottom of Well: 
2-G 

lnirial Depth lo Water (ft): Initial Oepfl”t0 Well 6onom: 

2. 72- /m 

Waler Level during initial PumpincJPwging (!I): 

22 9i’ 
Depth to Well 6o:lom at Termination of Pumping/Purging (k): 

/K/Q , 

Approximate 

END OF WELL DEVELOPMENT 

NOTES : (include physical character of removed waler, vp d size of pump, volume of water removed.) 

Well Developer’s Signature 



I 

Client: 

/YAW 
Welysile I.D.: 

6w-/7-z gc. 

Volume of Orilfing Ruid Lost (gal) 
,--/o and Fib Patk (gJ.1’ 

Ins*Med Oepth From Top of Well Casing to Bottom of WeIl: 
&d’.O 

Initial Depfi lo Water (ft): 1 Initial DeF-?to Well SOtlOm: 

/T o-3 I & 3, 0 
Water Level during Initial PumpiwPurging (tt): 

ITrY t 

Oepth to Waler at Termination of PumpingPurging &pti LO Well 6o:tom at Termination of PumpingPurging (k): 

63 * 

TIME TEMP. 

BEGINNING OF WELL‘DEVELOPMENT vd?lf&& s 

Approximate 
Pumping Rate 

(gaVmin) 
f 

2c.f h Y%- ,x. - 

END OF WELL DEVELOPMENT 

NOTES : (ImAde physical character of removed water, rype d size of pump. volume of wafer removed.1 

f w&Y &, 4hk*r 6-i 

, 

Well Developer’s Signature 
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Project:- 

Project Number: CT0 107 
Sample Location ID: /7 &0030/ 

lime: Start: i0*‘38 Er id: /3;00 Signature of Sampler: AZ P,&* -. 
/ 
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_ Top d Pmt.&a 
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Y** 
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rimn / 
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L --- 

(/ K Und For) 

Equipment IO 
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APPENDIX B 

SUMMARY OF DETECTIONS TABLES 
(CONTRACT LABORATORY PROGRAM LABORATORY) 

Table B-l 
Table B-2 
Table B-3 

Table B-4 
Table B-5 

Summary of Positive Detections in Surface Soil Analytical Results 
Summary of Positive Detections in Subsurface Soil Analytical Results 
Summary of Positive Detections in Groundwater Analytical Results 
Table B-3.1 Groundwater (Monitoring Wells) 
Table B-3.2 DPT Screening 
Summary of Detections in Surface Water Analytical Results 
Summary of Detections in Sediment Analytical Results 



TABLE B-l 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL 
ANALYTICAL RESULTS 



Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

IdentifierlBackgroundI Residential Soi 

Benzo(a)anthracene 

Benzo(b)fl - 
E lenzo(g,h.i)peryiene 

Benzo(k ;)fluoranthene 

Butyibenzyiphthaiate 
Carbazoie 

Chrysene 

Dibenz(a,h)anthracene 
Dibenzofuran 

Fiuoranthene 

I 

. __-- 
- 15,000,000 - 

53,000 

140,000 

- 100 

270,000 

2.800.000 

/!ig=q/m 

(. I-* J.L”” 
alpha-Chiordane 3.000 
Dieidrin 70 

RBC for 1 RBC for industrial( I I 
Residential Soil 

. ,YY” Y . -. ___ I I I I I I -7” Y I I I 
780 c 

7~nnl~ I I I I 1 I I innlI I I I I . ,““” ” I I 
innnnnnl I 

I I r , .V” I 

I I 
I I I 1 I I ldl 

2.300,OOO 6. ,--V,...,” . ..---__~ 
8,800 c 78,000 c . ..I J 

16.000,OOO n 410,000,000 n 

32,000 c 290,000 c 
88.000 c 

88/c ) .-_ - 

310.0001n 1 82.000.000~n I 

I I I I I I I I I I - --- I I z.700 c 24.0001~ 1 

17,000 c ] 
I I I I I 

1,900 c 51 1 Q]J 1 
I 

1 ,...^ I I 
8jJ 1 715 

I Wlllllr! t i 7 nili I.- I I I I ’ I I I I I I I IDI I .,--- ” 

490 c -,-vv Y 

40 c 36Olc 1 

. s ,““Y ” 
ddnnlr I 

1 IL .I 

110 DJ 95 D 7 

17 18 25 

Pageloll 
SA17.XLS’ps 
4mm 



Appendix B 

Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

SCTL for RBC for RBC for Industrial 
17802301 17B02301D 17802401 

120 DJ 100 D 5.8 J 

______ ~. 7.8 8.9 

ICalcium 

Zinc 

General chemistry, mglkg 
Total Petroleum Hydrocarbons 

4.6 z;I,uuu 

I I I I I I 
ND ND ND1 1 ND1 ) 61 1 231 ) 1101 I 951 1 281 

Pag02x 
SAlT.XL. > 



Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

4,44JlJ I 1,700 c 13 , NA NA 

alpha-Chlordane 3,000 490 c 4,400 c 260 45 NA NA 
Dieldrin 70 40 c 360 c 5J NA NA 

Page30113 
SA17.XLS I ps 
.itmQ9 



Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Endrin ketone 

gamma-Chlordane ! __ .~_. ._. .~.-. 
Heptachlor ~. __ .~ _..__ -..- 
lnorganlcs. mglkg .__~~_~~.__~_~~ ---.. 
Aluminum ‘4.890 ___~.--.. 
Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Silver 

Sodium 

Thallium 

7 71 ._._ .._--... -- 
ND __ _. _. 
2.6 

843 

21.3 - 

381 

10.8 

0.05 

ND 

ND 

ND 

SCTL for 
?.esidenlial Soil 

_- 

ND1 
290’ 

4,700 

105 ..-_- ._.- -. --- 
23,000 

500 ~-- 
ND 

1,600 

3.7 

390 

ND 

ND 

15 

23,000 - 

ND 

I 
RBC for RBC fc 

iesidential Soil SO11 ( ,,D”LD”, ( ,,D”J-r”, , ,,P”.AJ”I , ,,Y”““Yl , ..I”“““. , IID”II.J”I 

1 5/26195 1 5/26/95 1 5126195 1 5/26/M 1 11/21/97 1 11/24/97 
I I I 1 I . I 4 I 4 I 4-7 I .9 

blU,UUU n 

4,400 c 

1,300 c __ -.__... 

. . . . IV-N 

320 5 NA NA --.. 
NA NA 

1 nnnrn 

1 .ooo*ij, 

4.70o.00dln t - 120,000,0001n I 

5.2(B 
NA! 

, V.““, , Y.““,Y , . 
I I I I I NAl ’ 

71.1 ,Y , I I . . . . 
I I I NAI I 

23,000 n 610,000 n 0.89 B 2.7 B 32.7 6.2 NA 1 NA 

I 
ND ND 29 58 99 9 NA 1 NA 
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Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

- 

Volatile Organics, pglkg 

Acetone 

Xylene (total) 

RBC f”;;;d”stria’ ,7B05401 17s04801 17s04go, 
17SO5001 17S0500iD 17SO5101 

.,n.m-r .4v%“m-a 1 IIL-tlJI I IIL IIJ, “‘“II97 I I,‘ 1 l/21/97 11/21/97 1 l/21/97 
l-2 O-l o-1 1 

I 

Semivolatile Organ@ pglkg 

I-Methylnaphthalene 

2-Methylnaphthalene 
ND 7 3,100,OOO n 

4.700.000 n 

ND NA 

82,OOO.OOO n 

120.000.000 n 

I I +----%%I 

7.6OO~c j 
7fmlr I ml I 

41PF 
I I PI 

7.y 
RI m-in nnn 

Acenaphthene 

Acenaphthylene 

Anthracene 

Dibenzofuran 

Ftuoranthene 
Fluorene 

Indeno(l,2,3cd)pyrene 
Naphthalene 

Phenanthrene 

Pyrene 
Pesticides, pglkg 

4,4’-DOD 

4$-DDE 

4.4’~Em 

alpha-Chlordane 

Dieldrin 

270,000 310,000 n 

2,800,OOO 3,100,OOO n 
2,100,000 3,100,OOO n 

1,500 880 c 
1 .ooo.ooo 3,100.OOO n 

1,900,000 2.300.000 n 

2,200,000 2,300,OOO n 

4,500 2,700 c 

3,200 1,900 c 

3,200 1,900 c 
3,000 490 c 

70 40 c 

82,000,OOO n 

82,000,OOO n 

82,000,OOO n 

7,800 c 
82.000,OOO n 

61 ,OOO,OOO n 

61 .OOO,OOO n 

24,000 c 

17,000 c 

17,000 c 
4.400 c 

360 c 

35 

52 

NA 

NA 

Ni 
NA 

NA 

56 

NA 

NA 

NA 

NA 

NA 

17 

23 

NA 

NA 

NA 

NA 

NA 

3,700 2,100 160,000 

280 PF 

3,300 PF 120,000 

3,900 1,800 100,000 

NA NA NA 

NA NA NA 

NA , NA NA 
‘NA NA NA 
NA NA NA 

page5or 13 
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Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

SCTL for 1 RBC for 1 RBC for IndustrialI I I I 1 

t-w 23.00 

I 
Residential Soil Residential Soil --___ 

I 

On I 
3,000 ( 490 c 

I 101 140 c 

1 I I 
4,890 72,000 

1.9 0.8 0.43 12: 

-Soil 17805401 17804801 17804901 17SO5001 17S05001D 17SO5101 

1 II24197 1 f/21/97 11121197 1 l/21/97 11/21/97 llI21197 

l-2 O-l O-l O-l o-1 O-l 

610,000 n NA NA NA NA NA NA 

4,400 c NA NA NA NA NA NA 

1,300 c NA NA NA NA- NA NA 

Inorganics, mglkg 
Aluminum 

Arsenic 

in al I 1.6001 I 1.8C 

Silver 
CnAinwn 

3901 1 39 

1.000.00 

I 491 I 151 I 55 

General chemistry, mglkg I I I I I I I I I I 
Total Petroleum Hydrocarbons ( ND1 1 ND( 1 ND] 1 ND/ ( NAI 1 NAI 1 NAI 1 NAI 1 NAI 1 NAI 

Page F 
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Appendix B ’ 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

SCTL for RBC for RBC for Industrial 
ldentifter Background Residential Soil Residential Soil Soil 17SnFiRlll 17sn!i&li i 7.snwni 17cnc7n3 

- Sampling Date 
i---- 

,-rcn*aq, 

iaat hlu 
----. .~ .~~_ 

Benzo(b)fluoranthene 

Benzo(s.h.i)oervlene l--t-*l-i 2.300::? I --7,8001c I 61 nnn nnn 

lBenzo(k)fluoranthene I I I 15.0001 I 8.6aolc I 7Ad 1 571 

iButvlbenzvlohthalate I / 15.000.0001 1 16.000.000~n 1 410.000.06n~o 1 NAI -r NAl 1 NAl 1 

:ene --+- 

--t 
Fluoreno I 

Ilndeno(l,2,3cd)pyrene 

Pesticides, pg/kg 

3.2001 1 17.ooo)c 1 NAI ] NAI 1 NAI 
alpha-Chlordane 

IDielddn I I I 701 I- 401c 
I 3,oooj j 4901c I 4,4001c 1 NAI ) ) 

360/c 1 NAI 

NA( NAI 1 

1 

NA/ 1 

NA[ 1 

NA( 1 

NA( 1 NAI 1 NAI 1 NA( 

PIge7oflJ 
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Appendix B 

Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

SCTL for RBC for RBC for Industrial 

ldentlfler Background .i Residential Soil Rf __ ____ -- .--. 
Sampling Date 

, . 
,.. .~___~ 

- 
Feet bls 

o-1 1 I 
..-.. ..~_. _.~~-- _....~~~ -~- 
ND 23,000 n 6in 000 n NAI 1 NAI ( 

Endrin ketone ._~.. 

gamma-Chlordane 3,000 490 c 

Heptachlor 10 14oc , 
I 

Inorganic% mglkg 

Aluminum 
Arsenic 

Barium Beryllium 

I I 
4.690 72.000 7nnnnln I 1 000.OOOln I 

1.9 

21.6 

;;; 

- 0.46 120.0 
Tr rxi..;.*m I NDI I ‘31 I 

U,II”II1I”III 

t 

Cobalt 

Copper 



Appendix I3 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

1 SCTL for 1 RBC for 1 RBC for IndustrialI 

soil 

17805901 17SO6001 17SO6101 1 17806201 t 17806301 1 17806401 1 

; 
I 
/ 
/ 
E 

E 

E 

E 

E 

E 

( 

C 

C 

c 

i 

F 

II 

F 

F 

F 

P 

I 

4 

4 

4 

1 

a 

c 

ldentlfler Backgr --___-_-..----.- .._.. _...~~ 
Sampllng Date I_-.--.. 

Feet bls - - ~~.. ._ . _ 
rlolatile Organics. pglkg --.---~ 
4cetone __-__.. ._.. 
Qlene (total) 

jemivolatile Organics, pglkg __._---..- --. 
I-Methylnaphthalene 

!-Methylnaphthalene- 

jcenaphthene _.~ -. 
Icenaphthylene 

tnthracene .-__ 
3enzo(a)anthracene 

3enzo(a)pyrene _____ 
3enzo(b)fluoranthene 

lenzo(g,h,i)perylene ~__ 
3enzo(k)fluoranthene 

3utylbenzylphthalate 

Zarbazole 

Zhrvsene I 

)ibenz(a.h)anthracene . I 

Iibenzofuran 

Yuoranthene 

Iuorene 

ideno(l,2,3cd)pyrene 

laphthalene 

‘henanthrene 

‘yrene 

‘estlcides, f.tg/kg 

,C-DDD 

,4,-DDE 

.~-_. 

-- 

OUI I 

. 
-- 
-.._ 

.._ 

1 

-t-t 
I I - . 

I I I I I I 

I 2.100.0001 I 3.100000In I R3 non non InI 

1 .ooo.ooo 3,100.OOO n 82.000,000 fl ___ I I I 
1.900.000 2.300.000 n 61 .OOO.OOO n II i i ~~ --~____ 
2.200.000 2.300,OOO n 61 .OOO,OOO n 370 - ---_--.-. .13, , . . 

I I 
11 1 ‘9,000 

I I I 
1 5,lOOj 1 29.000~ 12,000 

I I I I I 
---__--. 

4,500 2,700 c NA NA -.~- 24,000 c NA NA NA NA 
3,200 1.900 c 17,000 c NA NA NA NP. NA NA 
3,200 1,900 c 17,000 c NA NA NA NA h NA NA 
3,000 490 c 4,400 c NA NA NA NA NA NA 

70 40 c 360 c NA NA NA NA NA NA 
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Appendix I3 

Table B-l. Summary of Positive Detections in Sulfate Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

I I RBC for I RBC for Industrial I 

ND 23,000 n 610,000 n NA 

3,000 490 c 4,400 c NA 
__---- 10 140 c 1,300 c NA 

Arsenic 
--~. .- 

6.46 
-- 

120.0 0.15)c 1 1.3(C I NH 
aerywurrl ---- 

Cadmium ND 75 . 

Calcium 33.568 ND 1 ,ooo,ot -- 

Chromium 7.7 290 

Cobalt ND 4,700 

Copper 2.6 105 
a43 23.000 1 23,OI 

Magnesium 
Manganese 
Mercury 
Silver 
Sodium 

~~- 301 -- - ,.I - 
-~-- 10.8 ---- 1,600 23 n 610 n NF 

0.05 
3.7 

ND 390 390 n 10.000 n Nl 

1 ,ooo,ooo Ni ND ND - 1 ,ooo,ooo 
ND ND 6.3 n 160 n NI 

-15 550 n 14,000 n NI 
_., 

General chemistry, mglkg 

Total Petroleum Hydrocarbons 

I I I I I I 

1 ND\ ) ND( 1 ND] ( ND\ 1 NAI 1 I . -. . .,.I , 

Page 10 
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Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

.- 

Volatile Organics, pglkg 

Xylene (total) 

Anthracene .._. --. - 
Benzo(a)anthracene .-.--- 
Benzo(a)pyrene 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Indeno(l.2.3~cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene -__ 
Pesticides, pglkg 
4.4’-DDD 

4.4’-DDE 

ii 

Pagellof13 
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Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Beryllium 

Cadmium 
~..___ - 0.461 1 

t 

120.01 1 

ND ___~--__ ~. -- 751 1 
I I 3gN-- _-- __- 

ICalcium 

Sodium 

Thallium 

Vanadium 

ND I 

ND ND1 ] 6.3jn ( 

4.9 151 1 5 50ln I i4.0nnln 1 NAI 1 NAt 1 NAI 1 “I 1. , . . . . . . . . . _. 

Zinc 4.61 23,000~ ( 23,000/n 1 610,000/n I NAI 1 NA] 1 NAI 
I 

General chemistry, mglkg I I I I I I I I I 
Total Petroleum Hydrocarbons ) ND\ 1 ND( 1 ND( 1 ND1 1 NAI 1 NAI 1 NAI 



Appendix B 
Table B-l. Notes to Summary of Positive Detections in Surface Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

IIOTES: 

‘he background screening value is twice the average of detected concentrations for inorganic analytes. 

ICTL = Florida Department of Environmental Protection, Soil Cleanup Target Levels, Chapter 62-785 FAC, April 30,1998. 

Values indicated are for direct exposure scenario. Value for chromium is for chromium (IV). 

Value for mercury is for inorganic mercury 

U3C = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available: value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER directive 9355-4-12). For essential 

nutrients (calcmm. magnesium, sodium) screening values were derived based on recommended daily allowances. 

RBC for benzo(g.h.r)perylene and phenanthrene are not available, value is based on pyrene. 

g/kg = micrograms per DDE = drchlorodiphenyldichloroethene. 

rg/kg = mrlligrams per DDT = dichlorodiphenyltrichloroethane 

= noncarcinogenic eff DDD = dichlorodiphenyldichloroethane 

= carcinogenic effects 

ID = Not determined 

Is = below land surface 

I = Reported concentration is between the instrument detection limit and Contract Required Detection Limit. 

= Reported concentration is an estimated quantity. 

r = Reported concentrations if from a dilution/reanalysis. 

: = Confirmed by gas chromatography/mass spectroscopy. 

F = This laboratory qualifier indicates that the reported result is uncertain since the percent difference between the 

original and confirmation analysis is greater than SO% 

DEP = Florida Department of Environmental Protection. 

)SWER = Ofhce of Solid Waste and Emergency Response. 

ISEPA = U S Envuonmenlal Protection Agency 

,II morganrcs results expressed rn mrllrgrams per kilogram (mg/kg) soil dry weight; organics in micrograms per kilogram (@kg) soil dry weight. 

Page13of13 
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Appendix B 
Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

17800101 17BOO201 17800301 17BOO401 17800502 17BOO701 17800901 

4 4 4 4 4 5 3.5 I Feet bis 1 

I Volatile Oraanics. ualka 
,.” .M 

2-Butanone - 
Acetone 

IToluene 

I Xylene (total) __.- 

I II NAI 16.000.000~n 1 410 000 oooltl I I I I I I 

Benzo(a)anthracene 880 c 781 

Benzo(a)pyrene 88 c 780 c -_ .- 
Benzo(b)ftuoranthene 880 c 7,800 c I I I I 

I 
I I 

Benzo(g,h,i)perylene 2,300.OOO 61 ,OOO,OOO 

Benzo(k)fluoranthene 8,800 c 

Butylbenzylphthalate 

-I:~ Carbazole i 32 000 c 

, I 

78,0001c 1 I I 

I 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

780 c 

IFluoranthene I t- 
1 I 

I I 
Fluorene / 

I . . . 
I II NAI 1 3 tOO.OOO~n I 63 nnn on& I I I I I 1-11 I INaohthalene 

Phenanthrene 

Pyrene 

- -, - - - ( - - - 
61 .OOO,OOO n 

61 ,OOO,OOO n 

IPesticides. ualka I II I I I I 1 I I I I I 1 I -r-I 1 
. . . ” I -~ t 

4,4’-DDD NA 2,700 c 24,000 c 

4,4’-DDE NA 1,900 c 17,000 c 7.7 J 
1 II *s-.-w 
4,4 -ulJ I NA 1,900 c 17,000 c 2.9 J 1.6 J 

alpha-Chlordane NA 490 c 4,400 c IJ 

Dieldrin NA 40 360 15 

Page 1 Of 9 
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Appendix B 

Table B-2 Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

RBC for RBC for Industrial 
Residential Soil Soil 17800101 17~00201 17800301 17BOO401 17800502 17BOO701 17800901 Identifier Background 

._-- ~-.-. - 
..____ -.- Sampling Date 5115195 5/14/95 5/16/95 5116195 5115195 4126195 4126195 

-- -- -..-.. A A 4 1 c 26 --_-.-- - 

7.3 J 

14,800 1,040 509 313 1,390 17,900 

0.95 J .,"._ -.. 
771 I 4J 2.7 J 2.7 J 3.9 B 17.6 B 

I 

-....,.-... 
t Phrnmil nrn 390 n 

t In 

4.3 B 5.9 B 

176 B 
r",LlJJl"lll I hlnl -- I 8.Y I . . . I -. ,_ 
.Cdanil m 141 

I 
NAI 1 390)n 10,000 n 

I 1.11 NAI ] 39( In 10,000 n 
27.6 B Nnl I 12.4 B 

__,..~ I.Y I NAI 1 1.000.000~ 1 . ,- , , I ,000.000l I 
1.8 J 

Thallium ND NA 6.31n 160n ( 
0.67 B 5.7 B 35.8 

\Ienm-4itmn 40 14,000 
n 

1 
10.1 B 19.9 0.77 B .,.” NA 550ln I “m_II”YI”IIm 8 I h 

nnl?l I NAI 1 23.000ln I glO.OOO~n I I 0.95 B 0.91 B 0.51 B 1.1 B 1:“r __,_~. V.“” L 
. . Lli lb I 

General chemistry, mglkg 

Total Petroleum Hydrocarbons ND NA ND\ 1 ND I 55.1 

I I I 1 i I I 1 0.051 

Page 2 ) 
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Appendix B 
Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

identifier Background SCTL 
RBC for RBC for Industrial 

Residential Soil Soil 17801001 17801101 17B01101D 17BO1201 17BO1301 17801401 I7BOI5OI 

1 1 
I 8 ..--. 

4126195 4126195 4126195 5l26195 ~~.. . . -. .- __-~ 5126195 _____. 5126195 5126195 
t 

1 1 ) 
3.5 1 

1 1 
43 1 AR 1 7 I 7 3 3 -.- .- ..v Y ---___ 

TF 

1 

I 

I I 

) , 

I 
1 .OOO,OOO,OOO n __- I I I I I I I 

Acetone I Toluene ___-_-.--... 
Xylene (total) Ir_- __-- ~- 
Semivolatile Organ& pglkg I ..-I.- I 
2-Methylnaphlhalene ~- 
Acenaphthene 

Anthracene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Butylbenzylphlhalate 

Carbazole 

Chtysene 

Dibenz(a.h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Indeno(l,2.3-cd)pyrene 

Naphthalene 

bhenanthrene 

‘Pyrene 

I __- ~.~. ~.... 
Pesticides, pglkg 

4/I’-ODD --L-I----- 

t. 
- 

4,4-DDE t 
t4;4’-DDT 

t aloha-Chlordane 

Dieldrin 

NA 47.000,OOO n 

NA 
. 

~-~800-~ n 200000000 n 13 10 J 13 16 ---- . --L-L-.. - --..--'-_._' 26 10 J 
NA 16.000,000 n 410 000 000 n 

~- 
_- ..-- -..- ~- 

r 
- .___ -..-‘_.’ 

NA 16 nnn m-In n i nnn nnn f-inn o I 1 , --,--_,-- , .,---,---,---I.. , 

I I--. -- - 

> I I I I I I I I 1 I I 

140 J 

120,OOO.OOO n 1,300 
I 

‘lC I 78,000 c 

16.000.0001n 

2,500 

410,000,000 n I I 
290,000 c 1,700 I 
7fin nnn F 0 

NA 32,000 c 

NA 88,000 c . _" ,--- _ 

NA 88 c 780 c -..- 
NA 310.000 n 82.000.000 n , 

1 

tQge3of9 
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Appendix B 
Table B-2. Surnmary’of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando Naval Training Center, Orlando 
Orlando, FL Orlando, FL 

I RBC for RBC for Industrial 

Identifier Background Background SCTL SCTL Residential Soil Soil 17801001 17801101 178011010 17BOi201 17BOl301 17BOl401 17BO1501 __--- -- 
Sampling Date 4126195 4126195 4126195 5/26/95 Ed26195 5126195 5126195 -__ - 

3.5 4.3 4.3 3 3 3 3 Feet bls 

Endrin ketone 

gamma-Chlordane 

Heotachlor 

__-- 
I .__ 23,000 490 140 c 610,000 4,400 1,300 c 1.4 J 69 1.4 J 

1401 ( I,3001 1 I I I I I I I I I .__ I I I I 

I 

I I I I 

t 

rupuup f 014, , r,oru, 
. ._.^ . I I I I I i 

0.15 c 1.3 c 

39 n 1,000 n 
1.000,000 I ,ooo,ooo 232 J 213 J 7,190 J 2,650 2,220 705 B 1,010 B 

390 n 10,000 n 1.1 B 6.3 2.7 0.89 B 1.5 B 0.93 B - 

Cadmium 

Calcium 

Chromium 

I 4,700,OOOln 120,000,000~n 1 I I 1 1 0.91/B 1 I I 
II” I I 1.7lB 1 

lhnaonesium ( 38.91 ( W 
lhnanaanese 
I - 

Y 
Mercury 

Nickel 

1 0.691 

ZY/,UlbI 1 
._ __^ 

Potassium 

Selenium 

ND 

t=- Silver .d n _.~-.- 
1 .ooo,ooo 

6.3 n 

--CErlt .d n 
__--. 

23,000 n 

I I 
ND\ ) 

I”,““” ,I 
1 ,ooo,ooo 5.7 B 4.9 B 6.1 B 

160 n 0.51 J 0.52 B 0.75 J 
I nrnla 9.9 B 2.9 B 1.3 B 1.6 B 1.1 B 

Iu,uuufn u.41 t) U.4D D A *,a “.‘I B 0.77 B 0.79 B 0.68 B 
I I I 
I 

NOI , t 

1 I I I I I I 
/ 34.61 1 la.31 I 15.21 

ISodium 

Thallium 

Vanadium 

NA 
r - - 

Zinc 1 0.661 NAI 

IGeneral chemistw. ma/kg 1 
I I 

_. -- , 
Total Petroleum Hydrocarbons 1 ND 



ldentifie 

Sampling Date 

Feet bl! 

Volatile Organics, pglkg ~--___ 
P-Butanone 

Acetone -~.-~ .~~ . ..--.-_ _. 
Toluene 

Xylene (total) 

Semivolatile Organics, pg/kf 

P-Methylnaphthalene 

Acenaphthene 

Anthratine .~-- 
Benzo(a)anthracene ---_.----_ 
Benzo(a)pyrene 

Benzo(b)fluoranthene -______-. 
Benzo(g,h.i)perylene 

Benzo(k)fluoranthene __-.-__ --_ 
Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a.h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

&deno(l,2,3cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene -. 
Pesticides, pglkg 

4,4’-DDD ____- 
4.4’-DDE 

laD@hph;fhlordane 

3 r 

B - 

Appendix B 
Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

-- 

_ _ _ i 
! i 
- _- 
1 
- - 
iI - - 1 

__- 

t 

NA _ .._. --- 
NA 

NA 

NA 

NA 

NA 

NA 

NAI 

NAi 

NA; 

NA/ 

47.000,OOO n 

7.800.000 n .~... ___ 
16.000.000 n 

-1 

16.0~0.000 ri 

3.100.000 n 

4.-lOO,OoO n 

ZiO~O,OOO n 

mojc 

08’~ 

88Ojc 

2.300.000~ 

88 c ----I- 310.000 n - 
3,100,OOO n 3 3.100.000 n 

Naval Training Center, Orlando 
Orlando, FL 

PageSof 
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Appendix B 

Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

RBC for RBC for Induu...Y. 
IA^^‘:n:^- l3e.rL-r,.,.n.4 Cl-l-l Raeiti~ntinl Snil c.-.:, ,-ran,cn, 17nn17rl1 I i7nnimw I 17Rnlwl7 I i7iamnfil 

vu , L(my;LLw.I lll”l VVI. 

’ a”” 

,,Y”,““, ,,““,,“, I,Y”,““L ,.1”.““.. ..-____. 17802101 17B02101D 
5/26/95 5126195 4i25195 4126195 4125195 4125195 4125195 

T---- 23,OF/ 610.0001 I I I 
-_..__ 

NA 

NA 

NA 

1 490 c 4,4001c 5OIN ] 2.81 1 I ! 1 1 ! 1 !I- 1 1 

i i I 3 4rni I I I 1itinl.1 I 

~~-~,ooo,ooo~~ 1,000,000l I 7 

I..3 L , V.V.2 Y Y.“” u -.-- - 0.03 B “.I” Y 

-t-l 39 n l.OOOln I 
7,900 6,880 92.3 6 171 J 211 J 237 J 637 B 

5.4 6.7 J 4.1 J 2.5 J 

0.82 0.7 B 

I-- 39O!n ! 10,000 n 61 1 2.51 ) 2.218 1 I 7 
4,700,000 n 

_.__ I t-t- 

l20,000,000]n 1 0.7llB 1 1 0.7318 ( 0.78lB 1 

3.100 n I 7dA I I-IRRIR I 4.dB i 0.96lB 1 I 
J- p23,000jn i 610,00O(n ’ i 

NA 

.ik .- 

NA ‘- 

NA 

NA 

NA ~~ I_- -~ 
NA ~-.--.-.- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA - - 
NA 

NA 

NA 

NA .._ --- .-.. 

--- I-.--~ 
NA 

t 1,8001n 47,00O(n I 

1~ 23n 1 610/n 1 0.0318 1 I-!- ! 0.0318 1 0.04jB 
I I I 

1,600 n 41,000 n 5.1 B 
297,016 297,016 119 B 

390 n 10,000 n 0.7 B 

390 n 10.000 n 
1 ,ooo,ooo 1 .ooo,ooo 5.7 B 10.4 B 

6.3 n 160 n ~.._.__.__ 
550 n 14,000 n 9.6 El 5.5 B 1.7 B 5.5 B 8.1 B 3.5 B 2.6 B 

23.000 n 610,000 n 43.9 0.77 B 0.4 J 18 0.51 J 0.61 J 0.92 B 
I 

1 - 
ND/ - 

Heptachlor ____ .-.._ . ..- -.. 
Inorganics,mglkg ____ ---~ -.-- - 
Aluminum 11.130 

Arsenic 2.0 

Barium 11.3 

Beryllium 0.18 

Cadmium ND 

General chemistry, mglkg 

Total Petroleum Hydrocarbons 1 ND) 

Page 1 
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Appendix B 
Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

RBC for industrial 
Identifier Back (ground 

Sampling Date --.. 
Feet bls 

Organics, pglkg __- 

I 

Acetone 

Toluene 

Xylene (total) 

I-- 

--1---v--- .. . . L” I.” NA 

i NA .i i- 16,000,OOO n 1 ,OOO,OOO,OOO n NA NA 

..- _, 

Naval Training Center, Orlando 
Orlando, FL 

lSemivolatile Oraanics. ug/kg \ -7 I ~~ ---m 

82,000,0001n 1 I r -r- 
i7nonnnnnln I I I 

I 
I I 

I I I I 

Benzo(g,h.i)perylene --..------_-_..- .- 
Benzo(k)fluoranthene 

Butylbenzylphthalate 

Carbazole ’ 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Indeno(l,2,3cd)pyrene 

Naphthalene 

Phenanthrene 

NA 880 c 7,800 c 110 J 7.8 
NA 3,100,OOO n 82,000,OOO n 

Pyrene 

Pesticides, pglkg _-. ---~ 

250 .I I 71 -. I 7n “Y 

I I 

I 4,4’-DDD I 
4.4’-DDE -__ .__.. --.- 
4.4’-DDT i A.-. * _.- .__. - 1 .-., .._.. 
alpha-Chlordane NA 490 c 4,400 c 6.81 

Dieldrin NA 401 ( 3601 1 12(J 1 NA( 1 

Page 7 Of 9 
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Appendix B 
Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

RBC for RBC for Industrial 
Identifier Background SCTL Residential Soil Soil 17802201 17802302 17802402 17802502 17804801 17805101 - __~._~~.___ -.-. -~. - .I 

Sampling Date 4125195 5126195 5126195 5126195 lli25i97 1 f/25/97 _I_- __ .___. ~~-.~---. 

Feet bls! 
5.5 3 3 3 2-3 2-3 

Endrin ketone -3 _-~- 
_-.. 23,OOOj NA( NAI -~~ - 

610,0001 

4,400jc 71 14L N A] NA( gamma-Chlordane __-__-. ~.____ _ ---. 
Heptachlor 

Inorganics, mglkg ___.___~ - 
1 

I 
Aluminum 11.1301 

I NA[ , 

t Arsenic 

490 c 

140 -3 78.000 n 

- 

-1 NAI 
NA’ 

NAI 

NA 

NA 

NA 

NA 

NA 

NA 

NA - 
NA 

NA - 

NA --.- 
NA 

NA 

NA - 
NA 

0.15 c 

39 n 

1 .ooo.ooo 

390ifl 

1.31~ 1 0.03jB ( 0.061B 1 0.06 B NA NA 
1.000 n NA NA 

1 

1 

J,OOO.OOO/ ( 69.918 1 3.3801 1 376 B 15,100 NA NA 
1 !!.oooln 1 1.5/B 1 2.71 1 4.7 2.1 B NA NA 

120.000,000 n 0.77lR I I I NAI 1 NAI .~__ 
82,000 n 1.6 B 0.41 

610,000 n 46.2 J 314 817 
400 1.6 117.1 64 

NA 

NAI 1 NA[ 

I 7lOlJ I NAt 1 NAI 

I I NAI 

lO,OOO]n ] NA( 1 NA( 

I I I 1 
ND1 ( 36.51 ) 26.6) 1 1 39.6) 1 NAI 1 NAI 

\ 
~8gee 

3 .%17.x ~ 

‘\ 

,j > 



Appendix B 
Table B-2 Notes to Summary of Positive Detections in Subsurface Soil Analytical Results, Study Area 17 

Naval Training Center. Orlando 

Orlando, FL 

VOTES: 

fhe background screening value IS nrrce lhe average ofdctected concentrations for inorganic analytes. 

SCTL = Florida Department of Envtronmental Protection. Sod Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 

SCTL values are not applicable because there IS no exceedance of groundwater cleanup target levels. 

RBC = Risk-Based Concentration ‘Table, USEPA Region 111, May 1996, R L Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available, value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER directive 9355-4-12). For essential 

nutrients (calcium, magnesium, sodium) screening values were derived based on recommended daily allowances. 

RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrene. 

tg/kg = micrograms per kilogram 

ng/kg = milligrams per kilogram 

I = noncarcinogenic effects 

= carcinogenic effects 

rlD = Not determined 

4.A = Not applicable 

11s = below land surface 

DDE = dichlorodiphenyldichloroethene. 

DDT = dichlorodiphenyltrichloroethane. 

DDD = dichlorodiphenyldichloroethane. 

3 = Reported concentration is between the instrument detection limit (IDL) and Contract Required Detection Limit (CRDL). 

= Reported concentration is an estimated quantity 

I= Reported concentrations if from a dilution/reanalysis 

‘F = This laboratory qualifier indicates that the reported result is uncertain since the percent difference between the 

original and confirmation analysis is greater than 50% 

:DEP = Florida Department of Environmental Protection 

ISWER = Offtce of Solid Waste and Emergency Response 

JSEPA = U.S. Environmental Protection Agency. 

IIt inorganics results expressed in milligrams per kilogram (mg/kg) soil dry weight; organics in micrograms per kilogram (p&g) soil dry weight. 

3oldlshaded values indicate exceedance of regulatory guidance and background. 

3lank space indicates analyte/compound was not detected at the reporting limit. 

Page9of9 
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TABLE B-3 

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER 
ANALYTICAL RESULTS 



Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

OLD-17-01 1 OLD-1792 1 OLD-17-03 1 01 , --- -- -- , .D-17-04 
I I ixlr hnr l-s.” 

1,’ -Dichloroefhene 

Ghloromethane 

Semivolatile Organics, pg/L 

b&(2-Ethylhexyl)phthalate 1 6 p/c 6 4.6 c 1 NA 

Pagelof13 
SAl?.XCS I pg 
a73199 



Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 



Well ID 

__~ ~._.... 

-__-.. 
1,’ -Dichloroelhene 

cis-1.2-Dichloroelhene _ -~- .--__. 
m-Dichlorobenzene --~----~ 

rnc 

T 

Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando. FL 

(Toluene ! -1 

Ihans- .2-Dichloroethene 1 

/Trichloroethene I 

FF- 
bis(2-Ethylhexyl)phthalate 

- 

i 

1 

__ 

I 

FDEPGCTL 

---I-- 

70 mdsl 

i p/c 

700 mclst 

5.7 mdc 

27mclc 

70 plst 

10:mdo 

-t 6 p/c 

t 

i 

_. 

i 

I OLD-17-05 -~ OLD-17-T24 OLD-17-M 
RBC for Tap 

FEDMCL Waler 17600404 17G00501 17G00501 D __.- 17GOO502 17G024Tl 17G00601 
19-Jun-98 5/31/95 5/31/95 8-Jun-98 612195 2l12l97 

ND 810 n 

7 0.044 c ,a 
ND 1OOOn .~ ~-.-. ---~~-- 
100 0.15 c 0.69 J 

---. ND -114~ 1.2 J 
701 : 1 11 

ND; ’ 5401” I 

ND: 

ND -. 
5 

1000 

I I 
fil I 

I I I I 
Alrl 1 

I I 
NAI ) 

I I 
II J 

I I 
NAI 1 

I I 
11 1 

I 
NA( 

Page3413 
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Magnesium Magnesium 

Manganese Manganese 
Nickel Nickel 

‘otassium ‘otassium 

Silver Silver 
Selenium Selenium 

Sodium Sodium 

4,560 4,560 

17 17 
-- -- 

5,400 5,400 

9.7 9.7 

16.222 16.222 

rhallium 3.8) 

ilanadium 20.6 -- - 

Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

FDEPGCTL 

1 OLD-17-M ( OLD-17-W 1 OLD-17-06 __- ..-- 
RBC for Tan 1 I I I I I 

17GOO404 17G00501 17G00501D 17G00502 17G024Ti 17G00601 

19-Jun-98 5131/95 5131195 8-Jun-96 6/2/95 2/l 2197 

-1 I I I NAI 
7GlR I NAI 1 4.418 t NAI 

1 I I I I 1 I I I 
ND\ 1 ND] ) NAI ( I 31 1 NA( 1 76) 1 NAI 



Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Well ID OLD-1707 OLD-17-08 OLD-1709 OLD-17-10 
RBC for Tap 

Identifier Background FDEPGCTL FEDMCL Water 17G00701 17G00801 17G00901 17GOlOOl 17GOlOOlD 17G01003 

Sampling Date 2112197 2/l 2l97 2112197 2/l 2197 2/12/97 19-Jun-98 

Volatile Organics, PglL 

1 .l -Dichloroethane 

1 ,l-Dichloroethene 

Carbon disulfide 

Chloroform 

Chloromethane - 
cis-1.2-Dichloroethene 

m-Dichlorobenzene .- 
n-Butylbenzene 

n-Propylbenzene 

Tetrachloroethene 

70 mckt ND 810 n 

7 p/c 7 0.044 c 

700 m&t ND 1000 n -. 
5.7 mdc 100 0.15 c 

2.7 mdc ND 1.4 c ~__. - .- 
70 pkt 70 61 n 7.2 40 3.6 3.4 3.2 30 .-. . ..~~__.. 
10 mdo ND 540 n 

ND ND 61 n 

ND ND 61 n 

-- -I3 3 ok .-.- 5 1.1 c 

Semlvolatile Organids, pglL 

bis(2-Ethylhexyl)phthalate 6/p/c 1 61 1 4.8cj 1 NAI 1 NAI 1 NAI 1 NAI 1 NAI 1 NAI 

page50113 
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Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

I Well IDI .- ---- 

lChromF!L 7 81 I 
Copper 54 

Iron .1,227 _______ -., .~.~ .-...- - I 
Lead 4 _~__ ~~-_ - 
Magnesium 4,560 

Manganese 17 
Nickel -- 

Potassium 5,400 

Silver 
Selenium 9.7 

Sodium I 8,222 

- Thallium 3.8 

- Vanadium 20.6 

Zinc 4 --.- 
General chemistry, mglL ___- -- ______ 
Total Suspended Solids ND 

FDEPGCTL 

-~ 

2OO!S 

6’plst 

50 pi-i 

2,000 p/s1 ~._ 
4 p/c 

ND 

1oo;p 

1 .ooois/st 

3001s 

FEDMCL 

I loo,, 
NOI 

ND 
! 

15 

ND 

ND 

100 

ND 

ND 

I 

50 

ND - 
2 

ND 

ND 

ND 

Naval Training Center, Orlando 
Orlando, FL 

) OLD-17-07 ] OLD-17-W 1 OLD-17-09 1 
RBC for Tap ( I I I 

OLD-17-10 

I 
Water 17G00701 17G00801 17G00901 17G01001 l7GOlOOlD 17G01003 

1 2/l 2197 2/l 2197 2/l 2l97 2/12/97 2/12l97 lS-Jun-98 

. .I . . ,, . 

NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

.ooo.ooo 
lid n 

1500 n 

11000 n 

297,016 

ia0 n 
lan n 

NA NAI 1 NAI 

NA NAI ] NA\ 1 NAI 1 NAI 1 NA! 
NA 

I 
I”” II ..a. ~!!!l _I NAI ( NA] 1 NAI 1 NA) 

396.0221 I NAl 1 NAI I NAI . . 

I I.-, NA NA NA NA 

NAI 1 NAt NA NA NA NA 
.,a .,I L111 NA 

I 

11000 n ( NAI ( NAI 1 lW, , WI, 1 ‘“l-3, , 
I I I ’ I I I I I I I I 
I I I I I I I I I I 

ND/ 1 NAI 1 NAI 

I ! I NAI 1 NAl I --f-l NAII NA 



Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Well ID 

1Volstile Organics, WL ! 1 1.. I . 

n-Propylbenzene ND 

Tetrachloroethene 3 plc ~-- .-.----- ~_ 
Toluene 40 s/St 

bans-l .2-Dichloroethene 100 plst - 

Trichloroethene - 3 p/c 

Vinyl chloride 1 plc 

Semivolatile Organlcs, pg/L 

bis(2-Ethylhexyl)phthalate 1 6jp/c 

.._ 

_.- 

t-- 
1 OLD-IT-20 1 OLD-17-22 1 OLD-17-23 OLD-17-24 

RBC for Tap 1 I I I I I 
Waler 17G02001 17GO2201 17602301 17GO2301 D 17602401 17GO2401 D 

11 -Jun-98 16-Jun-96 16Jun-96 19Jun-98 19Jun-98 16Jun-98 

ND 61 n 

5 1.1 c 

1000 750 n 

100 120 n 0.76 J 

51 I 

I I- I 

1.61~ 1 
I 

page7cd13 
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Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Well ID/ -____-. -.---.-~ 1 OLD-17-25 1 
1 RBC for Tap 1 

OLD-17-26 1 
I I 

OLD-17-27 1 OLD-17-28 1 OLD-17-29 1 OLD-1730 
I I 

Volatile Organics, pg/L 

1 ,l-Dichloroethane ___-- 
l,l-Dichloroethene 

Carbon disulfide -__- 
Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

m-Dichlorobenzene 

n-Butylbenzene 

n-Propylbenzene 

Tetrachloroethene ~-- ~. 
Toluene 

bans-l ,2-Dichloroethene .-~~-__-----.-._ .~ ~. 
Trtchloroethene 

Vinvl chloride ---r------- 

--.'Ol 17GO2601 17G02gOl 17G03001 

17-run-oa I 17-Jun-96 I 23-Jun-96 I ZLIU~-WI 

71 I 
1 I 

0.0441c 1 
I I I 

6.1 J 
ND1 1 1OOOnl I 

1 

1.5 J 

0.61 J 

I 6/p/c 1 61 1 4.8 c NAI 1 NAI 1 NA NAI 1 NAI 

Papegd13 
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Appendix B 
Table B-3 1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix B 
Table B-3.1. Summary of Positive detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando. FL 

I Volatile Organics, pg/L I . --- -.LL -...--.. L--l-I I 11 I 
1 ,l-Dichloroethane 

1 .l-Dichloroethene 

Carbon disulfide ~.-. ^.. _ 

__...... 
ND I310 n 

7 0.044 c 

ND 1000 n 
;nlorororm 

cis-1.2-Dichkxoethene 

m-Dichlorobenzene 

A- .-~~ . .- - I 
Tetrachloroethene 3 p/c I 

40 slst 
trans-1.2-Dichloroethene ’ 

I 
Riln 1 

vt I, 

I 5 1.1 c 

1000 750 n 1J 

PagellaflJ 
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Appendix B 
Table B-3.1. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando. FL 

Well ID OLD-17.31 OLD-17-32 ..__ 
RBC for Tap 

Identifier Background FDEPGCTL FEDMCL Water 17G03101 17G03201 ___ ____ --..- ~.----~ --- 
Sampling Date IL 

23-Jun-98 23-Jun-98 ______ ~~~~ ..-. --- 

_----. --__ 

ND 

6 

50 

37,000 n 

15 r 

0.045 II 1 

t,,--- ---- -t 

I 
aeryrrrum -- 
Calcium ____~ I_---__- 
Chrnmium 

I 

--l-r- __ -_-__ 

Iron ___-_--- 
Lead 

..----..- ^^ 
ND L : ND 118,807 , . . . . _-- ___- 
50 s/St ND 180 n NA NA 

100 plst 100 730 n NA NA 
.I1 LIA 

ID[ ( ND1 ND/ ( NAl 1 NA/ 1 

Page 
SA17. 
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Appendix B 
Table 6-3.1. Notes to Summary of Positive Detections in Groundwater Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

NOTES: 

Groundwater background screening value is twice the average ofdetected concentrations for inorganic analytes. 

FDEPGCTL = Florida Department of Environmental Protection. Groundwater Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 

FEDMCL= Federal Atnvnnutn t‘ontamrnant I cvcls I’rnnary Drmkmg Water Regulations and ilealth Advisories. February 1996 

RBC = Risk-Based Conccntratron fahlc. IISI-PA Rcgrorr III. hia! I906, R I. Smrth RBC for chromrum is based on chromium VI. RBC for lead is 

not avadable, value rs treatment technology actron lm~tr lor lead m drmkmg water drstrihution system identified in Drinking Water Standards and Health Advisories (USEPA, 1995). 

For essential nutrients (calcium. magnesium. po~assrum. and sodium) scrccnmg values were derived based on recommended daily allowances. 

OLD-I 7-T24 is a temporary well mstalled during inrtral srte screcnmg Sample collected from this well on 6/2/95 

renamed to 176024’1 I to resolve conflrct wtth sample taken at Ol.l1- 17-24 on h/l 8198 

s = secondary groundwater standard 

st = systemic toxrcant 

mc = based on minimurn crrterra 

p = primary standard 

0 = organoleptic 

n = noncarcinogenic effects 

c = carcinogen (GCTLs) or carcinogenic effects (RBCs) 

ND = Not determined 

NA = Not analyzed. 

USEPA = U.S. Environmental Protection Agency 

B = Reported concentration is between the instrument detectron limit and the contract required detection limit. 

J = Reported concentration is an estimated quantity 

D = Reported concentrations if from a dilution/reanalysis 

pg/L = micrograms per liter 

mg/L = miligrams per liter 

Bold/shaded numbers indicate esceedance of groundwater guidance and background 

Blank space indicates analyte/compound was not detected at the reporting limit 

Page 13of 13 
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Appendix Ei 
Table B-3.2. Summary of Positive Detections in DPT Groundwater Analytical Results, Groundwater Evaluation, Phase II 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Pagelof4 
SAlTXLS I pq 

2n3lQQ 



Appendix B 
Table B-3.2. Summary of Positive Detections in DPT Groundwater Analytical Results, Groundwater Evaluation, Phase II 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Identifier ___~- 
Sampling Date 

/olatile Organics, pg/L ~I_ .~~ 
1 1 2-Trichloroethane ’ ’ ___ ~. ~. -~~. 
1 I-Dichloroethene ’ __ ~-~~~.-- 
1,2-Dichloroethene (total) 

ketone _~ -.-._ __--. 
Bromoform __ --- 
Carbon disulfide I___-~-. .~ 
Chloromethane 

cis-1,2-Dichloroethene 

Hexachlorobutadiene ~_-~.-_ ._ 
m-Dichlorobenzene 

Naphthalene 

)-Dichlorobenzene 

)-Dichlorobenzene 
roluene 

rans-1,2-Dichloroethene 

rrichloroethene 

/inyl chloride 

FDEPGCTL _ -.._ 
r- -- 

51plc 

7’plc 

63 mdst 

700 mdst 

4 4,mc.k 

700/m&t 

2 7JmcJc 

70 ’ plst 

0 5jmrYc 

FEDMCL 

ND 

100 

ND 

ND! 

701 

ND; 

<BC for Tap 
Water 17Q01203 17Q01303 17Q01306 17QO1607 17801704 1 IQ02002 17Q02102 __-- 

20-Mar-98 20-Mar-98 4Apr-98 4-Apr-98 25-Mar-98 7-Apr-98 7-Apr-98 

14ic ! 

6Ijn 1900 :2:&+~!~Q(J 5.6 

I I I I 

I I 
I I 
I I 

I I 
I I 

1 I 
I I 

I I 
U.44(C [ I I I I L I I I 
7!inln I I I .-- I I I I I I I I I I 



Appendix B 
Table B-3.2. Summary of Positive Detections in DPT Groundwater Analytical Results, Groundwater Evaluation, Phase II 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

cis-1,243ichloroethene 

Hexachlorobutadiene _____--.__---.- ~~~~.. 
m-Dichlorobenzene 

oDichlorobenzene 

Page3014 
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Appendix B 
Table B-3.2. Notes to Summary of Positive Detections in DPT Groundwater Analytical Results, Groundwater Evaluation, Phase II 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

NOTES: 

FDEPGCTL = Florida Department of Environmental Protection, Groundwater Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 

FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, February 1996. 

RBC = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L Smith. 

s = secondary groundwater standard 

st = systemic toxicant 

mc = based on minimum criteria 

p = primary standard 

n = noncarcinogenic effects 

c = carcinogen (GCTLs) or carcinogenic effects (RBCs). 

ND = Not determined 

USEPA = U S Environmental Protection Agency 

1 = Reported concentration is an estimated quantity 

B = Compound also found in associated laboratory hlank 

ug/L = micrograms per liter. 

mg/L = miligrams per liter 

Bold/shaded numbers indicate exceedance of groundwater guidance and background 

ens-c inrlirr&=c nnalvt.d-mnnmmd WIIF not detected at the renortinr rimit 

Page 4 
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TABLE B-4 

SUMMARY OF DETECTIONS IN SURFACE WATER ANALYTICAL RESULTS 



Appendix B 
Table B-4. Summary of Positive Detections in Surface Water Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Identifier 
Surface Water 

Screening Value 
17WO2600 17w02700 17WO2800 17WO2900 / 17WO3001 / 17WO3101 ) VW03201 1 17WO3301 1 17WO3401 1 

.-~-___-._~ __._ 
---.. -~~ 

Volatile Organ& pg/L .___-~ -.--._ 

I I I I I 
1 

I 
_ 
.-- 

6123198 1 6/23/96 6123196 
1 I 

1 

Semlvolatlle Organks, pg/L 

14-vlelylphenol NA NA NA NA 

NA NA NA NA NA 

Lead 
_. 

IManganese 50 (6) Lj%f 

ISodium 
I 3Q6,022 

2,180/B ( 2.73018 1 7.5801 

General chemistry, mg/L 

Alkalinity as CaC03 
.-~. 

NA 47 39 71 97 NA NA -.__^- . . . . - __-_.. _.- NA NA NA 
Total Petroleum Hydrocarbons NA 1 , NA 2.6 2.4 2 NA NA NA. , NA 

Page 1 Of 2 
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Appendix B 
Table B-4. Notes to Summary of Positive Detections in Surface Water Analytical Results, Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Federal Ambient Water Criteria, chronic values (USEPA, 1991; 1988) 

USEPA Region IV Waste Management Division Chronic Freshwater Quality Screening Values based on the Water Quality Standards Units Screening List (USEPA, 1992). 
Chapter 62-302. Florida Administrative Code Surface Water Quality Standards; 1995 

Criterion is based on pH of 6.5 - 9 (USEPA, 1988). 

Ilardness dependent criterion. Values shown are for SA 16/SA 17/SA 22. Average water hardnesses of 30,63.5, and 19.3 mg/L CaC03 were used to calculate criteria for Study Areas 16, 
17, and 22, respectively. The average water hardness of 19.3 mg/L for Study Area 22 is below the range of water hardnesses to be used in calculating AWQC (i.e., 25 to 400 mg/L). Therefore, 

a hardness of 25 mg/L (the lowest usable hardness value) was used to calculate criteria for Study Area 22. 

Florida Department of Environmental Protection Groundwater Guidance Concentration, June 1994, Systemic Toxicant. 

Risk-Based Concentration Table, USEPA Region 111, October, 1995, R.L. Smith. For essential nutrients (calcium, magnesium, potassium, and sodium) screening values were based on 

recommended daily allowances (RDAs). 

Florida Department of Environmental Protection Guidance Concentration, June 1994, Primary Standard. 

= Reported concentration is an estimated quantity. 

rg/L = micrograms per liter. mg/L = milligrams per liter. 

3 = Reported concentration is between the instrument detection limit and Contract Required Detection Limit. 

Ilank space indicates analyte/compound was not detected at the reporting limit. 
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TABLE B-5 

SUMMARY OF DETECTIONS IN SEDIMENT ANALYTICAL RESULTS 



Appendix B 
Table B-5. Summary of Positive Detections in Sediment Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Identifier FDEP PEL 17DO2600 17D02700 17D02800 17D02900 17D03001 17003101 17003201 17D03301 17DO3401 

Sampling Date 5126/95 5126195 5126195 5126195 23-Jun-98 23-Jun-98 23-Jun-98 23-Jun-98 23-Jun-98 

Volatile Organics, pglkg 

Methylene chloride ND 4.4 J 4.8 J 5.1 J 6J 3.6 J 
Toluene ND 1J 0.51 J 

Vinyl chloride ND 0.72 J 

2-Butanone N% 6J 

ND QJ 21 30 14 J 

450 410 J NA NA NA NA - NA 

740 310 J NA NA NA NA 

I 3001,-I-- 
NA 

1.000 NA NA NA NA NA 
Benzo(b)fluoranthene 

Benzo(k)fluorantheG 

bis(2-Elhylhexyl)phthalate 

Chrvsene 

ND 680/J 1 NA( 1 NA NA NA NA 
ND 5901J ) NA] 1 NA NA NA NA 

NA NA NA NA 

IDibenzla.h)anthracene 

IFluoranthene 

630 J NA l-. 

820 NA NA --. 
210 J NA NA 

150 J 2,100 180 J NA NA 

I 
iii’ ’ 

I I 
NA NA 

NA NA NA 

NA NA NA 

NA NA NA Fluorene 

Phenanthrene 

Pyrene 

PesticideslPCBs, pglkg 

4,4’-DDD 

4$-DDE 

320/J 1 
7nnl I 

NAI 1 NA/ 
I I NAl i NAI r .-- .“, I., x NA NA 

1900 540 J NA NA NA NA NA 

ND 19 J 990 DJ 24 NJ NA NA NA NA NA 

130 13 130 J 15 NA NA NA NA NA 
I 

Ialpha-Chlordane 

Dieldrin 

I gamma-Chlordane _..-___-- - ..__. -.. 
Inoraanics. malka 

I ND! 1 I I 5.41 I 8901CD / 141 I NAI i NAI i NAi i NAi i NAI 1 1 

I .--.. -~ J..---.. ! ! ND1 
I-- I I I 

. . . 

I I 3.3/J ) 
t , 

NAI 1 NAI 1 NA( 1 NAI NA 
L NAI NA 

rAlurninum ’ I’-.-.---.-- -~~ [ hi/. .’ 1~__520LIf--.1.4~~~~-.. 1,540 .--m-xi-f NA 64 ~_ NA 

Arsenic 1.5 B 1.6 J 3.5 J 1nJ NA NA NA NA .--... ___ 
Barium ND 1.7 B 9.2 B 21.4 B 6.8 B- NA NA kA NA ._---- _____~ 
Beryllium ND 0.11 B 0.22 B 0.15 B NA NA NA NA 

.N.A 

NA 

NA 

NA 

Page 1 of 3 
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ldentifle 

Cadmium 

:alcium 

Sampling Date 

-~____ 

r 

3 

: Chromium __.~.._.~ - 
Cobalt ___-_-. ~... .-. 
Zapper ___ -_._.. -~ - ..-. -~. .-. 
ron ~__--- ._-. -. ~.. 
-cad ___.--.~ 
Vagnesium 

flanganese _~_I--. .._... 
nercury __.-.~-~. _. .-. 
iodium ______-.- -..- 
far-radium I_~--- --- -..--. 
[inc ___ --.~~ 
;eneral chemistry, mglkg ___- 
-otal Organic Carbon 

‘otal Petroleum Hydrocarbons 

Appendix B 
Table B-5. Summary of Positive Detections in Sediment Analytical Results 

Study Area 17 

Naval Training Center. Orlando 
Orlando, FL 

FDEP PEL 

ND 

160 

ii3 

ND 

14 

ND! 

ND/ 

17D02600 
..---. 

5126195 

110 

232 

6.89 .i 

12 0‘ 

038 
I 
i 

I 
2 SIB 

17D02700 17DO2800 171302900 17D03001 17D03101 17D03201 17D03301 17w3401 

5/26195 

353 B 

3.9 

4.2 B 

i 

1.470 

15.1 J __- ..~ 
80.3 B 

1.4 i3 

0 09 

5126195 5126195 23-Jun-98 23-Jun-g8 23-Jon-g8 23-Jun-98 23-Jim-98 
I 1416 NAI NAI NAI NAI NAI 

. 

.I. - 
12,600 14,500 NA NA NA NA NA -- __ ~.~ 

8.6 4.6 NA NA NA NA NA .~~. ._--- _~ ..--- __.-- 
2.3 0 NA NA NA NA NA 

11.1 0 3.9 B NA 
- I I 

NA( 1 NA( ( NAI 1 NAI 

NAI 1 NAI 1 NAI 1 NAI I,2501 1 NA( ( 1 , I I 
15.81J 1 NAI ] NA] ) NAI 1 NAI 1 NAI 

NAI 1 NAI 1 NAI 

NA Nn NH -. 

24,400 9,770 NA f4A NA NA NA 

892 162 NA NA NA NA NA 



Appendix B 
Table B-5. Notes to Summary of Positive Detections in Sediment Analytical Results 

Study Area 17 

NOTES: 

Naval Training Center, Orlando 
Orlando, FL 

FPEP PEL = Florida Department of I~nvironmcntal Protection. Probable Effects Level from MacDonald. 1994. 

Approach to the Assessment of Sediment Quality in Florida Coastal Waters. Volume I - Development and Evaluation of Sediment Quality Guidelines. 

Prepared by MacDonald Environmental Sciences. Ltd. 

ND = Not determined. 

mg/kg = milligrams per kilogram 

@kg : micrograms per liter. 

J = Reported concentration is an estimated quantity. 

B = For inorganics, reported concentration is between the instrument detection limit and Contract Required Detection Limit. 

C = Presence of this compound was confirmed by GUMS (gas chromatograph/ mass spectromehy) 

D = Indicates value was determined during a diluted reanalysis. 

All inorganics results expressed in milligrams per kilogram (mg/kg) soil dry weight; organics in micrograms per kilogram (p@kg) soil dry weight. 

Blank space indicates analyte/compound was not detected at the reporting limit. 
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APPENDIX C 

SUMMARY OF ANALYTICAL RESULTS 
(CONTRACT LABORATORY PROCEDURE LABORATORY) 

Table C-l 
Table C-2 
Table C-3 

Table C-4 
Table C-5 

Summary of Soil Analytical Results 
Summary of Soil Analytical Results, PAH Confirmation Samples 
Summary of Groundwater Analytical Results 
Table C-3.1 Initial Screening 
Table C-3.2 Volatile Organics, Phase I 
Table C-3.3 Volatile Organics, Phase II 
Table C-3.4 DPT Screening, Volatile Organics, Phase II 
Summary of Surface Water Analytical Results 
Summary of Sediment Analytical Results 



TABLE C-l 

SUMMARY OF SOIL ANALYTICAL RESULTS 



Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

17annmw 17R”n7n4 ,IRf-mRll, i7minni 47tmi1n1 

1 ,1,2-Trichloroethane 
1 ,I-Dichloroethane 
1 ,l-Dichloroethene 
1.2-Dichloroethane 
1,2-Dichloroethene (total) 
1.2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide ___ 
Carbon tetrachloride 
Chlorobenzene 
nLI----.L--- 

I 
_:_ . I) rt^LI --̂ -̂̂ -̂ -̂  1711 I 

*-I- i 
illll 
.‘I’ i 

+9Iii 
*-I- ; 

‘“13 47 If 1911 I ‘-‘- i iOIl -‘- i ‘-1 17 I 

SIIICS, f&j/Kg I I I I I I I I I I I I I I I I I I I I I I I I I ----- I Elnlll I “nnlll I nIlI I AnnIll I r4nl1 I I .4wllll I 7Cl-llII I ?mllll I Ainlll I A4l,ill I dInIll I Annlii ' -*-'l' 1,2.4-Trtchloroberrrerre 
1.2-Dichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
2,2’-oxybis(l-Chloropropane) 

0-l” u VU” ” -1”” ” -VI” ” -v&V ” ““V Y “I” ” 71” ” 7,” ” 71” ” 7”” ” JY” J 
540 u 400 u 40; ; 400 u 410 u 420 U 360 U 390 u 410 u 410 u 410 u 400 u 390 u 
540 u 400 u 400 u 400 u 410 u 420 U 360 U 390 u 410 u 410 u 410 u 4ooU 390 u 
540 u 400 u 400 u 400 u 410 u 420 U 360 U 390 u 410 u 410 u 410 u 400 u 390 u .-.-- 
540 u 400 u 400 u 400 u 410 u 420 U 360 U 390 u 410 u 410 u 410 u 400 u 390 u 
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.Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Samole ID 17800101 I 17800201 I 17800301 

2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,bDimethylphenol 
2,4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 

/ 2Xhloronaphthalene 
2-Chlorophenol 
L-Methylnaphthalene 
2-Methylphenol 
P-Nitroaniline 

400 u 
400 u -- 

i 4-Chlorophenyl-phenylether 54ojlJ 
-- 

400 T4 u 400 u- 

i 4-Methylphenol 1 5401u ) %n 11 
I 13001~ I &A~ t- 

400 u 
; 4-Nitroaniline 1000 u ..~ 
i 4-Nitrophenol 1300 u 1000 u 1000 u 

- 1 Acenaphthene 540 u 400 u 400 u 
: Acenaohthvlene 540 u 400 .u 400 u 

i Anthracene 
L 

540 u 400 u 400 u- 
i Benzo(a)anthracene 540 u 400 u 400 u 
: Benzo(a)pyrene 540 u 400 u 400 u 
: Benzo(b)Ruoranthene 540 u 400 u 400 u 
i Benzola.h.iloervlene 540 u 400 u 400 u 

. - .  . I .  .  

?nzolkVluoranthene 

iButvlbenzvlphthalate 

Di-n-ochrlohthalate 

Naval Training Center, Orlando 
Orlando, FL 

1000 u 1000 u 900 u 970 u 1000 u 1000 u 1000 u 990 u 970 u 
410 u 420 U 360 U 390 u 410 u 410 u 410 u 400 u 390 u 
410 u 420 U 360 U 390 u 410 u 410 u 410 u 400 u 390 u 

4001U 1 4101U 1 420/U I 36OlU I 3901U I 4101U I 4101U I 4101U I 

400/U 1 4101U 1 42OlU 1 3601 

4001U 1 4101lJ I 4201U I 36OtU 1 390/U I 4101U / 4101U I 4101U 1 4001U 1 3QOttJ 

4OOtlJ I 4101U 1 42OlU I 36OlU I 3901U I 4101U I 4101U I 4101U I 4001U t 21001 

4001U 1 4101U 1 42OlU 1 36Or 

4001U I 4101U I 42OIU I 36OlU I 3901U I 4101U 1 4101U 1 4’ IOIU I 4001u I 12001 
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Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

17800201 __-. 
G7562004 

I- SamollnGDate 
-___ - ~~~~~ ~~~ 
15-Mav-95 E4-Mav-95 

Dibenzofuran 
Diethylphthalate 
Dimethvlohthalate 

I 
, . 

Fluoranthene 
Fluorene 

t Hexachlorobenzene t 54olu t 4ootu 

IN-Nitrosodipherrylamine (1) N-Nitrosodipherrylamine (1) 1 54iqq- -.qi ~:E~~~~ 
I 

PesticideslPCBs, pglkg 
4,4’-DDD 
4.4-DDE 
4.4’-DDT 
Aldrin 
aloha-BHC 

\ ’ 

alpha-Chlordane 
Aroclor-1016 
Aroclor-1221 

4u 3.9 u 
4u 3.9 5 
4u 3.9 u 
2u 2u 
2u 2U- 
2u 2u ~___- 

40 u 39 u .---. -.. 
a1 u 79 U 

-.. 
-_.-- - 

SOOtU-t-*U 1 4101U 1 4201U I 3601U l 3901U l 4101U l 4101U l 4101U l 4001U l ‘39OlU 

I I I I I i I i I i i i i i I i I i I I I 

1 
2 
5 

I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 

- 

- 

- 

~ 
- 

Page30112 
SA17.XLS / SB 



Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando. FL 
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Sample ID 17801401 ___-- 
c 

_---- 
Lab ID G7678013 

___--- . 
1 .l .P-Trichloroethane 12 u 

~...~ 
l.2-Dichloroethane 

I 
_,- - .__.__...- . - 
1 ,P-Dichloropropane ~___-.--- 
2-Butanone _---..-_..-. 
2-Hexanone 

t--- --.- ---- 
_ -.. ~. .._ -- -- 

A Mdhvl-7.nentnnnrw t--- .12tu 

I 

. . ..-.. ., . - r-. ..-. .-. -- _______-.. -- . --. 
Acetone id - 
Benzene ‘.- 12/g 

__.__.. -._-...-- 
’ Carhnn tntrarhlnrirle 

I I- 

12ju 
I 12lu - ..-.--... -.._ ? 

Chlnmfnrm I 12lu 

j cis-1 .I-Dichloroorooene I~~~~ 
I.-.- 

_ 
tram-1 R.tXchlornnmnene ---r---zG 

-~ 

“ 2,2’-oxybis(l-Chloropropane) 

17801501 _--~ - 
G7678010 
26-May-95 

- 
I 

11 u 
1; u 
11 u 
1; u 
ii U 
ii u 
1; u 
10,J 
1llU 
11:u 
1ljU 
11;u 
11 u .-.-... 
11 u _--- ~_ 
11 u -.-- I- 
ll u ___~,.- 
11 u 
11 u - -- 
11 u 
11 u __-..- 
11 u 
11 u ~---_. - 
11 u ~. - 
11 u 
11 u 
11 u .----. 
11 u _--_ -_ 
11 u 
11 u 

17801601 -. _----- - 
G7678015 
26-May-95 

_~--- - 
12 u -- - 

----I- 

12 u _~-- -- 
12 u 

.i2 u 
12(u 
12 u 
ii u 
ii ci 
12 iJ 
12 u 
i2IU 
is/ 

’ 12’u 
12!u 
121u 

12 u . -._- 
12 u __.._~ ~. 
12 u --.- 
12 u ---- 
12 u 
12 u 
12 u _- 
12 u 
12 u 
12 c 
12 u -.-- 
12 u 

izU 
12 u-- _--..- 
12 u 
12 u _ _. .~~~ 

-__- 
,390 u 
390 u __ ~- 
390 u 
390 u 
390 u 

Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

17801701 ~-.-.__ 
G7678014 -- 
26-May-95 

12iu 
12jU 
12’u 
i2 u 
12 u _------.- 
12 u --- 
12 u 
12 u 
12 u - 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u- 
12 u 
12 u 
12 u 
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Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

2.4.5-Trichlorophenol 

Chrysene 390 u 370 u 2000 390 u 360 U 400 u 350 u 400 u 360 U 390 u 360 u 420 U 210 J 
Di-n-bulylphthalate 390 u 370 u 390 u 390 u 360 U 400 u 350 u 400 u 360 U 390 u 300 u 420 U 360 U --- .-__ 
Di-n-octylphthalate 390 u 370 u 390 u 390 u 360 U 400 u 350 u 400 u 360 U 390 u 380 u 420 U 360 b- 
Dibenz(a,h)anthracene 390 u 370 u 490 390 u 360 U 400 u 350 u 400 u 360 U 390 u 360 u 420 U 360 U 



Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center. Orlando 
Orlando, FL 

Sample ID 17801401 17801501 17801601 17801701 17801801 17801802 17801901 17801902 17802001 17802101 17B02101D 17802201 17802301 
Lab ID G7678013 G7678010 G7678015 G7678014 G7415006 G7415004 G7427007 G7427008 G7415005 G7415003 G7415002 G7415007 G7678016 

I Sampling 
Dibenzofuran -/--2201J i 390/U 1 3601U t 

26-May-95 26-May-95 26-May-95 1 26-May-95 ( 25-Apr-95 1 

Fluorene 1 390/U 1 3701U t 5001 I 3901U 1 36OlU 1 4001U I 3 
1 I I I I I 

39OjU 1 3701U 1 390/U 1 39OjU 1 3601U 1 
390/U 1 3701U 1 390/U 1 390/U 1 36OkJ 1 

lHevachlorocvclooentadiene 1 3901U 1 3701U 1 390/U I 3901U 1 3601U 1 

. ,._ 
lsophorone 
N-Nitrnso-di-n-nmnvlamine 

jj =I- ]-.- F 
-_. 
390 u 
390 u t 

--~ -xitU-t----~mh- t --3Gotu I t 36OlU 1 4 

4001U I 3501U 1 4001U 1 360/U I 39OkJ 1 380/U 1 42Okl I 3601U i 
39OiU i 38OiU i 42OiU i 3SOiU 1 4OOhJ i 36OhJ i 

l= u 400 
400 u 

00 u 
1000 u 
400 u 

Phenol 

aloha-BHC I 9.9lu I m--201u I 2lu I l.SlU I 5.2lU I l.BIU I 

/Aroclor-1221 3901U I 741U 1 7901U 1 791U I 72lU I 

/Aroclor-1248 I 19olu I 37lu I 39olu I 39lu I 35lu I 100lu I 35iU 

.,. --- 
4,4’-DDT 
Aldrin 

/beta-BHC 
I---- -. -- 
delta-BHC 
Dieldrin 

i.9iV i 5.2lU 1 

Endosulfan I 
_-- -_. ~- 
l.QtU t I Q.QIlJ I 2otu t 21u 1.81U 1 5.2tFr-mtn---ItU-t 

-..““““..“.. . . 

Endosulfan sulfate 
Endrin 

PR$je?clf12 
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I Heptact 
Methoxvchlor 

_^__ . . 
Arconir t-.-.-- 1.4tB t 0.98lJ .*--...- 
Barium I---- Beryllium 
&-lmil~m I_ . . ..-... 

,aicium 

__ -.--. 
0.7;u 

ti%romium 

. . . -. -. 

\Irrnmiitmn 
.“II”YI”II. .._ - 

_..~__. 

Zinc 0.79 B -__ 
General Chemistry, mglkg 
Total Petroleum Hydrocarbons 18.3 

0.68 B 

15.2 

Zlsd 

69U 
2.2 Iii 
9.5 B 

0 0918 
0 73iu 

77900j 

- 
11.2 
0.03 B 

3.3 u 
104 u 

0.54 u 
0.61 U 
28.7 U 
0.42 u - 

9.6 0 
-23.9 

Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

17BOl601 
G7678015 -___ 
26-May-95 

34.3t-- 

17BOl701 -.-__ 
G7678014 
26-May-95 

368 
I 0 06iB 

0 72iU 
6880 

25 
068 u 
0.88 B 
1150 

1.4 J 
92.6 B 

1.5 B 
0.03 u 

3.3 u 
103 u 
0.7 0 

0.61 U 
5.7 B 

0.42 U 
5.5 B 

0.77 0 

IO 

r 17Rn,Rn, ,,p*r.n.i 

..” I “.‘t”,P , 

3121J 1 69.415 1 8OO]J 1 
ccl I ?I I 1s.1 I 

23.31 1 IQ.21 1 4.21U 1 
I I I I 

4RIlI I 971 i 24.51 i 8.31 I 36.61 I 1101 
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Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

I I )i Sample ID 178023OlC __-.--~~~ -- ~~. --- .~ 
Lab ID G7678017 _~ .-- 

Sampling Date 26-May-95 
Volatile organics. pglkg 
1.1 .I-Trichloroethane 11 u 
-L-l- 

4 
1 ,1,2,2-Tetrachloroethane -- r-.--.ji I!-. 

17802302 
G7678018 
26May-95 

:I! 
12 u 11 u 
12 u il ii _ . . 
12 u 11 u 
12 u 11 u- 

-~I 
12 u 11 u 
12 u 11 u- 
12 u 11 u _-.- -- 
12 u 11 u 
12 u 11 u 

c .----.- .-..- -- 

Bromoform---~~~ 11 u 
Bromomethane 11 u 

--- ~~~---~~-~~ Carbon disulfide 11 u 
Carbon tetrachloride 11 u __.--.-___- -~ 
Chlorobenzene 11 u 
Chloroethane 11 u 
Chloroform 11 u 
Chloromethane I 1lF 
cis-1 &Dichloropropene 11IU 
Dibromochloromethane I 11Iu 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1.3-DichtoroDrDDene 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

1 
I 
Semivolatile organics, pglkg 1 
1.2.4-Trtchlorobenzene 1 3 60 U 
1,2-Dichlorobenzene 1 360 U 
1.3-Dichlorobenzene ) 360 U 
1,4-Dichlorobenrene ) 36OlU 
2,2’-oxybis(l-Chloropropane) 1 3601U 

Ic 

t 

i 

17802401 
G7678019 
26.May-95 

, 

12 u 11 u .__- 
12 u iiU 
17 11 u 

-~~fi 

-.___ 
12 u 11 u 
12 u- 11 u .__ 
12 u 11 u _.---. 
12 u 11 u 

~~--3Ll 

12 u 11 u .---- _- __.. 
12 u 11 u 
12 u 11 u 

390 u 370 u 
390 u 370 u iiEE!i 390 u 370 u 
390 u 370 u 
390 u 370 u 

T 

Naval Trainmg Center, Orlando 
Orlando, FL 

17B02402 17802501 17802502 17803401 17803501 17803601 17805601 17806601 
G7678020 G7679001 G7679002 G7679003 G7679004 G7679005 A80170144001 A8D17014400: .-. .- _ ._. ------ 
26-May-95 26-May-95 26-May-95 26-May-95 26-May-95 26-May-95 16-Apr-98 16-Apt-98 

I I I I I I 

. . 
1 IQIII I l*III I 37111 

. . .” - . . -.. - 
1 11111 I 14111 I 17111 I lllll I 6 7111 

“.. . “.. - 

1 14111 I 41111 I 44111 I *7111 I K7111 

, Y . . . . 

1 1111, I 4lIII I F.7111 

. WI . . .” - . . -.. 

1 lillll I 14111 I 11111 I ~1111 I *: 

. . . . -.. 

t 141111 I Ii111 I 11111 I 41111 I *: 

. . 
‘” 

I- I . . . . 

IllUJ 1 IllU 1 13ju 1 1lJU I 5.7,, , Y.. ” 
I l-----l I . . 

I I I I I 

“.s --” - . .” ,.. . 
I 

. . . . 

3901U 1 38OjU 1 3701U 1 3601U 1 4401U / 3501U 1 NAj NAI 
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Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID/ lTBO23OlDj 17802302 / 178024(11 17802402 17802501 17802502 17803401 17803501 17803601 17805601 17806601 
Lab ID G7678017 G7678018 G7678019 G7678020 G7679001 G7679002 G7679003 G7679004 G7679005 A8Dl70144001 ABD170144002 

Samolina Date1 26-Mav-95 t26-Mav-95 t 26-Mav-95 1 26-Mav-95 1 26-Maw95 1 26-Mav-95 1 26-Mav-95 1 26-Mav-95 
2,4,5-Trichlorophenol 
2.4.6-Trichloroohenol 

360 U 390 u 370 u 390 u 380 U 370 u 360 U 440 u 350 u NA NA 
360 U 390 u 370 u 390 u 380 U 370 u 360 U 440 u 350 u NA NA 
900 u 970 u 920 u 980 U 950 u 920 u 900 u 1100 u 880 u NA NA 
360 U 390 u 370 u 390 u 380 u 370 u 360 U 440 u 350 u NA NA 

I ---I I I I 

3901U-1 

1 I I f f I- I I I- I I I 

1 3601U 1 3701U 1 3901U 1 38OjU 1 37OjU 1 36OjU 1 

44OfJ I 

1 3501lJ 1 NAI Nil 
1 36OlU 1 39Okl 1 3701U 1 390/U 1 38OkJ 1 3701U I 36OlU 1 440/U I 350/U t NAI I NAI I 

12-Chloroohenol 3901U 1 3701U I 3901U t 38OlU I 3701U I 36OlU 

1%Nitrkiline -+-?i%tL-t-mt-=kJ i 9801U l 95OlU 1 9201U l 9OObJ 

4,6-Dinitro-2-methylphenol 

4-Chkoaniline 
4-Chlorophenyl-phenylether 
4-Methvlohenol 

Benzo(a)anthracene 

Bento(b)fluoranthene 
Benzo(g.h,i)perylene 
RnnmlkMmranthme 

bis(2Xhloroethoxy)methane 

bis(2-Ethythexyl)phthalate ._-. 

390 u 
-390 u 
390 u- __- 
970 u 
970 u 
390 u 

I 
390 u __- 
390 u 
390 u 
390 u- 
390 u 
390 u 
390 u .- 

1 
I 
_- - 

370 u 
t 370 u 

---i--- 

370 u 
370 u 

- 

i 

- 

I ’ ” Carbazole _-.__--.- 
Chrysene 
Di-n-butvlohthalate 

360rUt--3961U--t---370(IS~tU I 38OlU I 3701U I 36OlU I 17001 
390 u T 390 u-- 

.- 
F -- 370 u 

=F -370 u 

I I I I 1 I 

3901U 1 3801lJ 1 1901J [ 3601U- 
1 390/U 1 38OlU I 3701U 1 36OlU 

440 u 350 u NA -._-.. 
440 u 350 U NA 
440 u 350 u NA 
440 u 460 NA 

1 350 u NA 
9300jD 380 NA 

4401u 350 u NA 

25oiJ I NAI 

NA 
NA 
NA 

I NAI I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 36OjU ( 390/U 1 370 U ( 390/U ( 380/U 1 ( 360/U 1 440/U 1 350/U 1 NAI I NA( 
1 360/U 1 3901U 1 3701U 1 3901U 1 380/U 1 

37OjU 
3701U 1 3601U 1 25001 1 981J 1 NAI NAI I 

. . 
Page 1c 
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~~~~ 

Yexachlorobenzene 

Indeno(l.2.3-cd)pyrene 
lsophorone 
N-Nitroso-di-n-propylamine 
N-Nitrosodiohenvlamine (I) 
Naphthalene 
Nitrobenzene 
Pentachloroohenol 
Phenanthrene -- 

4,4’-DDD 
4,4,-DDE 
4.4’-DDT 

3.6 u- 
3.8 u 
3.8 u 

4ldrin 
alpha-BHC 
alpha-Chlordane 
hroclor-1016 
9roclor-1221 
Aroclor-1232 
9roclor-1242 
firoclor-1248 
4roclor-1254 
Aroclor-1260 
beta-BHC 

35 u 38 u 

35 u 38 u 

Appendix C 

Table C-l. Summary of Soil Analytical Results 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

17802401 17802402 17802501 17802502 17803401, 17803501 17803601 17805601 17806601 

3701~ I 3901~1 I 36OlU I 370lU I 36OlU I 41 

3701U i 3901U l 3aOlU 1 3701U l 361 

.- 
3zitirt 39011~ I 3aOlU I 37OlU 1 361 

3701~ I 390lU I 3601U I 37OlU I 36OlU I 44011 

i.~tut--~Tt-irl--l.9lu I 9.6lU 

..- “--,-J-- 

381Ut 37lu I 19olu 

3alu 1 37jlJ / 
38lU I 371u I 19olu I 37lu I 22ooiu I 73lu I NAl I 

371u I 3alu I 37lu I 

3.7lu I a.alu I 3.7lu I 1glu 

Page 11 of 12 
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Appendix C 
Table 6-I. Summary of Soil Analytical Results 

Study Area 17 

L L--. 

Toxaphene ia0 u 
Inorganlcs, mglkg 
Aluminum 2460 - 
Antimony 6.3 U 
Arsenic 0.73 B 
Barium 7.3 B 
Beryllium 0.02 E- 
Cadmium 0.66 u -.___-~- _- 
Calcium 19600 

17802302 
G7678018 
26.May-65 

3.a’U 
38u 

2u 
7 ~~ .- . 
2u 
2u 

20 u ----~~-~ 
200 u -~.- 

2680 
6.8 u 
1.4 B 
6.6 ij- 

0.06 B - 
0.72 U __- .- 

3380 __..- 
2.7 

0.67 U --- -.- 
1.6 B __ -~ 

314 
11.7 J- -__-~~ 
al.4 B 

2.4 B ___ .- 
0.03 u 

3.3 u 
102 c 

0.53 u 
0.6 U 
7.5 B 

0.42 U 
2.7 0 
2.6 B 

26.6 

17802401 
G76j8019 
26-May-95 

37u 
3.7 iJ 
1.9 u 
5.8 J 
1.9 u 
3.7 u 
19 u 

190 u 

1040 
6.6 u 
1.4 B 
7.5 B 
0.1 B ___-- 
1.3 

235000 
7.7 

0.93 B 
9 

632 
39.7 J 

1700 
la.8 
0.07 

3.2 U 
98.9 u 
0.51 UJ 
0.58 u 

75 I3 
0.4 u 

15.4 
20.1 

28.3 

-- 

Naval Training Center. Orlando 
Orlando, FL 

I I I I I I I I I I I I 

28.51 1 39.61 1 57.81 1 98.51 1 9.41 1 NAI NAI I 



TABLE C-2 

SUMMARY OF SUBSURFACE SOIL ANALYTICAL RESULTS, 
PAH CONFIRMATION SAMPLES 



Appendix C 
Table C-2. Summary of Soil Analytical Results, PAH Confirmation Samples 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

LablD A7K260160007 A7K220128004 

~ 

I-:-’ Benzotalovrene 
~______. +.-.--~- 

3.8tti t 3.7tu 

17804901 D --___ 
~7K220128005 
11/21/97 

17805001 17805101 17B05201 17805301 17805401 17804801 17sO4901 
A7K220128008 A7K260160005 A7K260160006 A7K250140002 A7K250138014 A7K220126001 A7K220128003 

11121197 1 l/25/97 11125197 11124197 11124197 lll21l97 11121197 
38 U 39p.l 39llJ 
38 U 39lu 

41ju 2001u 
39lu 

35olu 371u 
41lu 2ooIu 35OlU 371u --~ --. 

42 411u I 2oolu I 35olu I 361 ,.. .--.--_ .~ 

3.8/U 1 121 I 321 I 35lu I 3.81PF . . . 9. 
I I I- 1 I- 

12 3.8 U 23 291 3&J / 8.21 
12 3.8 U 42 341 I 35lU I 9.71 

7.8 3.8 U 44 431 I 35lu I 111 I- I I 
6.2 2u 18 151 I 1alu I 4.51 

26 
54 
56 
ijPF 

_---__--___ _ ,.. _.- 

U 38'U 1 38;lJ 38 u 
..-.- , 

200 
I 

3;o 
# I 

Fluorene 38 39 u 39 u 41 u u u ii u _-. .~~-.-_.. . . . 
Indeno( 1.2.3~cd)pyrene 3.8 U 3.7 u 3.7'u 38U 7.8 3.8 U 20 PF 19 u 35 u 3.7 u ______- .--.- . . ._ 
Naphthalene 38 U 38 U j8 lj 39 39 u 39 u 41 u 200 u 350 u 37 u .---- -- . 

iJ 38 U 
. ..-.. .-.- __. -. __- 

Phenanthrene 38 
-3.7 u 

- L.--J!! u 38 U 39 u 39 u 41 u 200 u 350 u 37 u 
Pyrene 21 3.7 u- 74 30 3.8 U 24 52 56 23 

Pagelot 
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Appendix C 
Table C-2, Summary of Soil Analytical Results, PAH Confirmation Samples 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

17805501 1 17805601 1 17SO5701 1 17805801 / 17~05901 

I 
I 
I 

Sampling DateL 

] 

_ 11121lQ7 JlJ/2l!~2l--_-1 11121197 1 11121/?7 1 11124197 1 II/17198 1 11/17/98 1 11117l98 ( 11117l98 1 11117l98 
I-Methylnaphthalene -grf?]~L--T la!!!+! 1 ~~?!!!!QL~~"(]~ 1 19oju [ 1OOjU ( llOO(U 1 82001U 1 1101U [ 12001U - ~.. 
2-Methvlnaot' !!!J!!Y!!m_ 1 mIt”“JY. 1 ‘80”1”._ ..l...--s!!Q~.l~ 37OlU ! 1 myop 19o(U IOOlU I 11OOlU I 82OOlU I IlOlU 

(Benzo(a)anthracene 1 17ooj 1 ___- ._-. 

tBeW@Wwlene 1 IOOO! ( !!t!!!-__-/ _?!!!~. 1 4001 1101 IOpJ 1 3301 

[Dibenz(a.h)anthracene C 27O!Pt- ! 1801U 1 79OO(PF 1 54lPF ( 26(PF 1 57lPF ( 5.1jU ( 55/u 1 4lO(U ( 5.71u 1 581U 
Fluoranthene 3700) 
Fluorene 18001U 1 -+;+-~tu ) ~~;~, j 'qJ 1 :2/u 

I 
-1 1;: :: 1 11oo~u 780! 1:&J jlJ$J I 

lndeno(l,2,3- cd)pyrene 1 
-__ -- 
ZHUIPt ( 18O(U ) 74001U ] 3601 581 35lPF 1 5.1llJ I 2901 

1 ~~& 1 
1 41OlU I 5.7llJ I 5701 1 

Naphthalene 1800 U 1800 U 75000 u 370 u 98 190 u 100 u 1100 u .8200 U 110 u 1200 u Phenanthrene 3300 PF 1800 u 1~0000 370 u 90 u 390 100 u 1100 u 8200 U 110 u 1200 u 
* 

Pyrene 3900 1800 100000 630 160 630 5.1 u 550 4300 17 370 

Page 2 ’ 
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Appendix C 
Table C-2. Summary of Soil Analytical Results, PAH Confirmation Samples 

Study Area 17 

Naval Training Center, Orlando 
Orlando. FL 

-I-.- I 
Sam&w Date1 1 1 

1 
1 

I I I I I I I I 
1 l/17/98 1 l/17/98 1 l/17/98 11117198 11 Ii 7198 11117i98 11 II 7M4 111171QR I 

2-Methylnaphthalene 1401U 1 2?6OOlU 1 11OOO~U 
1 21ooo~u 11600001lJ 

1 530001U 
1 1lOOlU 

I 21ooolu 
1 12olu 

116OOOOiU I lloolu I 12olu 

I I I 
140/U ] 27OOO)U 1 110001U 1 53OOOjU -- 

I I . ..-_ I . . . . . - - , . . . . ..-- 

Page 3 Of 3 
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TABLE C-3 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 



Appendix C 
Table C-3.1. Summary of Groundwater Analytical Results, Initial Screening 

Study Area 17 

Naval Training Center, Orlando , 

Orlando, FL 

17G00401 17G00501 17G00501 D 17G( 

I I I i I I I I 

IIU I IIU I 
I I 

IOIU I IIU I IIU I 
IU IU IO u IU IU 
IU IU IO u IV IU IU 
IU IU IO u IV IU IU 
IIU I IIU I 3l.l I lill I IIU I . - 

’ i 
IIU I . - 
’ IIUR IIU I 

Il.2-Dibromoethane ‘.-.2-P- 1 IU I IIU I 1lU IO u IU IU IU 

1 iU i 
IO u IU IU IU 

I III IO LI I II 1 II 1 II 

2-Butanone 
Siexanone 

4-Methyl-P-pentanone 
Acetone 

i ;R 
- I I 

&$R I 
I . - . - 

5 UR I 1 1 
5 UJ 5 UJ 1 501UJ 1 

$R , 
5/UJ 

51lJR 51UR 
1 51UJ I 5/u 

5u 5u I , 5olu I I- / 5lu I I- I 5lu I - - 5lu I 

I 501UR 1 1 
I 

4 UR 5 UR 5lUR 51UR / ;I;R 1 
1 t-id IIU I 1olu I IIU 

1 
I IllJ 1 1111 1 

IBromodichloromethane t 1 iu t-itut- IIU 

I Bromomethane 
~. + ~~ itu ..f--i.+ij-+-pi u 

IO u IU IU IU 
IO u IU IU IU 
10 II 1 II 1 II 1 II 

I IOIU I IIU I IIU I IIU I 

I ii 
I 

I- I 

i 

7001 i --- I 
4lii I . - Ill1 i . - 1U 

IU IU IU , IOIU I I- , IIU I I 1 
lli I 

IIU I I I 
4; I 

IU 
IU IU IU I IOIU I IU 

2u 
t- t . - 

2u 2u 20 u ii 1; 2u . . 
1u 1u IU IO’U 1’u I’ll 1;u - 

0.4 J IU IU IO u IU IU IU 
IU IU IU 

I liu I 1Iu I IIU I IOIU I IIU I III1 I 1111 I 

J 1otu I IlU 1 IlU I IIU 1 

Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-I .2-Dichloroethene 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 

.-. 
styrene 
Tetrachloroethene 
Toluene 

Carbon disulfide 

Page 1 Of 5 
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Appendix C 

Table C-3.1, Summary of Groundwater Analytical Results, initial Screening 
Study Area 17 

Naval Training Center, Orlando . 

IXvlene (total) 

Orlando. FL 

I 

&.&-...~ -----:-- ..-I I t---- 
1,2,4-Tril.l,,“,““~,,~=,,= 
4 ? nirhl nmh,sntnn#a 

I ,J-wcn -__ 
1,4-Dichrorooenzene 
2,2’-oxybis(l-Chloropropane) 
2,4,5Trichlorophenot 
2 4 6-Trichlorophenol -I’--. -. ~~ 

12.4Dichloroohenot 

I,” , I ” . - I- I I- I IIU 

inlri I I” . 1nl11 I .- - IOIU I I- I IOIU I IOlU I I I 
IOIU 

3!il11 I 25lu I 25lU I 25b j- -- - I I 25kt I 251u 1 
inlit I inltt I 1olu I IOIU I IOIl 1 10lu 

I’-’ ..--.. ~.. 
2,4 Drmethylphenol 

- I I 
;oju ) 

I 
lop 1 IOIU I lOlU 

IOIU I IOIU I 

2,4-Dinitrophenot 
Z,CDinitrotoluene--- ~-- ~. 
2,6-Dinitrotoluene 
2-Chloronaohthalene 

25 UJ 
10 u-- 10 u IO u 

10 u IO u 10 u 

IO u IO u 10 u 

2-Chlorophenol 
2-Methv’ I’ ’ ~tnapntnarene 

slnhannl --I-- 2-MethylrIlrllvl I .- - 
P-Nitroaniline 25[U 1 25 u 25 u 25 U 25 U 25 U 25 U 

l2-Nitroohenol I 
.- . 
JOI” I 

10 u IO u IO u 10 u 10 u 10 u 

3,3’-Dichlor 9n II In II 10 u 10 u IO il 10 u 

3-Nitroaniline 
I ncl,, I 

4.6-Dini*-- 9 ms,h\rlnh,annl 

inlrr I inltt . - 
I I I I 

%+I ;,I; I I,lU I 

I I 
ii+ 1 

I 
IO/U 1o)u 1 IOlU I 1olt.l I iOlu 

1olu I IOpJ ) IOIU I IOIU 

.obenzidine I IOIU 1 
I L3,U , 

25jUJ 1 ,,“-L-IIIT~II,I~II~,I”I _-L --.. I -I. ^...,,^I I.-- +nllI I 

14-Chloro-3-methylphenol 
4-x I 4Chloroaniline I 

4-Chlorophenyl-phenylether ( 

14-Methvlohenol 

I” ” 
IOIU 
.- . . 

I - I” ” .- - 
25 U 25 U 25 u 25u 25 U 25 u 
25 UJ 25 UJ 25 U 25 UJ 25 UJ 25 U 
10 u 10 u 10 u 10 u IO u 10 u 

IO u 10 u 10 u IO u IO u IO 

dn ir in it 10 u IO u 

c 

;U 
IO u 10 u 

10 u IO u 10 u 
IO u 10 u IO’U 
25 U 25 U 25 U - 

4-Nitroaniline 

.- - 

IO u 

s 10 u E io v 
EE IO u I 10~" 1 

25)u 1 25ju 1 251U ) 25(U 1 

. . 
Page 2 
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Appendix C 
Table C-3.1. Summary of Groundwater Analytical Results, Initial Screening 

Study Area 17 

Naval Training Center, Orlando 

Orlando, FL 

Sample ID 17GOOlOl 17G00201 17G00301 17G00401 17G00501 17G00501D 17602401 _- _.. --.-_-._-. .._. __. _. - ._^ -_ 
Lab ID G7716001 G7716002 G7716003 G7716004 G7716005 G7716006 G7731005 

Sampling Date 31-May-95 31 -May-95 31-May-95 31-May-95 31 -May-95 31 -May-95 2-Jun-95 _~___--- ~.- .~. ..~~ ~~ ~-~~-~-~- 
4-Nitroohenol 2$JJ 251UJ 251UJ 25lu 25ktJ 251UJ 25lU 

Acenaohthvlene 

- Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadien 

-__~ .--. .-.. 
N-Nitrosodiphenylamine (1) 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Naphthalene 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Nitrobenzene 10 u 10 u 10 u 10 u 10 u IOU 10 u 

Page3of5 
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Appendix C 
Table C-3.1 Summary of Groundwater Analytical Results, Initial Screening 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

Pentachlorophenol 
Phenanthrene 

.__.- 
Aroclor-1221 __. _..- ~---.- 
Aroclor-1232 __._ -~~~.. 
Aroclor- 1242 __--- .~.. i 
Aroclor-1248 

Aroclor-1260 

delta-BHC 

Endosulfan I 
Endosulfan II 
Endosulfan sulfate 

Endrin 

Page * \ 
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Appendix C 
Table C-3.1. Summary of Groundwater Analytical Results, Initial Screening 

Study Area 17 

Naval Training Center, Orlando 
Orlandn FI 

Sample ID 17GOOlOl 17G00201 _ _.____ ----..~ ~-___ 
Lab ID G7716001 G7716002 ____- -___- __ _._~ --- --.- 

Samolina Date 31-Mav-95 J 31 -May-95 

27tJ I 
--- __- 

2.&J 

Arsenic .._~~. 
Barium _~~ ..- -~ 
Beryllium 
Cadmium ___~.... . 
Calcium 
Chromium 
Cobalt _ _ 
Copper 
Iron 
Lead 
Maanesium 

,Kzz.L-.- __..- 

Manganese .-A-- -- 
Mercury 

I---- 
-.~-~ 

Nickel -_-- 
Potassium 

1 SiUJ 1.9 UJ 
669 J 40.9 J 
612 J 

_ 
6.15 J 

35U 3.i t.~ 

1 136060 .. 67600 

j 

31 U 3.1 u 
29 UJ 29jUJ I 

32’U ’ 44u 

i 

108: T 1310 
1 51UJ / 2.4 B 

i 147001 I 7240 ” 

Total Petr “I”“,,, I .,“.“-“.“-..I ~--.-- 
Total Suspended Solids 

I I I 

IU iu 1 1pJ 1 i/u 1 1u 
90 3 l(U 1 3) 1 76 

SA17.XLS I Gl 

2mv99 



Appendix C 
Table C-3.2. Summary of Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase I 
Study Area 17 

Naval Training Center 
Orlando, FL 

17000403 17G00601 17G00701 17GOOW I 17nnnon1 I 

-C7B130145OOA 1 C7Ri?nid=inn? I 

Samplinn Date 1 12-Feb-97 r 12-l 

I1,1,1,2-Tetrachloroethane I 

11,1,2,2-Tetrachloroethane 1 

Il.2,4-Trichlorobenzene 1 

I -.::.I:::. O.SfijI:t-- 
11 ,P-Dibromo-3-chloroprooane I 
Il.2-Dibromoethane Lt-----nfill,t 

1,2-Dichlorobenzene +--St? i 

2,2-Dichloroorooane 
J 

.s.” ” ” 

0.5lU O!illl I n 

IBromochloromethane I 0 5lU 
~.-.- _-- 

OSTII 

Page 1 of2 
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SamDIe IC -I- __. 
Lab IC 

Sampling Date __-... .- .- -~ 
Chlorobenzene 
Chlorodibromomethane ..__-.-^-_ 
Chloroeths- _: -_ _ 
Chloroform -_..-. 
Chloromethane __- --~__-- 
cis-1.2~Dichloroethene 
cis-1,3-Drchloropropene __-~ -.-~ 

I 
Dibromomethane _..__. -._.-.. 
Dichlorodifluoromethane -- - ._.- -~-~ 
Ethvlbenzene 
Hexachlorobutadiene 

. . 
Naphthalene 
p-lsopropyltoluene 
set-Butylbenzene 
Styrene 
ted-Butylbenzene 
Tetrachloroethene 

Toluene 
trams-1,2-Dichloroethene - 
trans-1.3-Dichloropropene __.--.- 
Trichloroethene 

Appendix C 
Table C-3.2. Summary of Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase I 
Study Area 17 

Naval Training Center 
Orlando, FL 

17600403 
C7B130145008 

12-Feb-97 

0 5’u 
05u 
0.5 u 
05u 
0 5lU 

460 D 
i 0 5p 

05u 
05ju 
0 5;u 
0 51u 
o.stu 
0.5 u 
0.5 u .___-. -~~~ 
0.5 u ~- - r 0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

* 
0.5 u 
0.5 u 

17G00601 
~7B130145003 

i 2-Feb-97 

0.5 u 
0.5 u 
0.5 u ..-. . 
05u - 
asu 
li 

0 51u 
05u 

i 0 5jU 
05u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
15 - 

0.5 u 

17G00701 17G00801 17G00901 17G01001 I7GOIOOID 
C78130145005 C7B130145004 C78130145009 C7B130145006 C7B130145007 

Feb-97 1 12-Feb-97 

0.5 u 0.5 u 
0.5 u 0.5 u 

IU 1u 
0.5 u 0.5 u 
3.4 3.2 

0.5lU I 0.51u 

-.- - I -.- - 

0.5lu 0.5lu 

0.84 U 0.5 u 0.5 u 0.5 u 0.5 u 
1.1 u 1.1 u 0.5 u 0.5 u 0.5 u 

0.84 U 0.5 u 0.5 u 0.5 u 0.5 u 
0.84 U 0.5 u 0.5 u 0.5 u 0.5 u 
0.84 u 0.5 u 0.5 u 2.3 2.2 
0.84 u 0.5 u 0.5 u 0.5 u 0.5 u 

67 2.9 2.6 1.4 1.6 
0.64 u 0.5 u 0.5 u 0.5 u 0.5 u 

a. 

Page 2 ‘) sAl7.xLs. 0.2 



Appendix C 
Table C-3.3. Summary of Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II 
Study Area 17 

Naval Training Center 
Orlando, FL 

1,2-Dibromo-3-chloropropane 
1 .2-Dibromoethane (EDB) 

. 1 I 

1,2-Dichloroethane 5U 5U 17u 1 
1 .2-Dichloropropane 5U 5U 

5U- 
17u ( 51 

1.3.5Trimethylbenzene 5u 17u 1 51 
1,3-Dichloropropane 5u 5U 17u 1 511 
2,2-Dichloropropane 5u 5u 17uu 1 - - -- 1” 

2-Chlorotoluene 5u 5U 17u I 5lu I 5lu I 51u I 5lu I 5lll I 
4-Chlorotolue, .., 

‘;u ) 5U ,_ 
I “V “(U II,” ( 

Benzene 5(u 1 51u 
I I 

17lu I xi I 
u 1 5U 

I IU I AllI 1 

I -- -- 
“a I *III I CIII I 47111 I CIII I 5u 5u 5u 5U 5 

5u 5u 5u 5u 17ju ) 
5)u 1 

5,- , “W 
5u 5u 5u 5U till1 I Clll 

nethane I 51u I 5lu I 17lu I 5lu I 5 11 5 II !ill I r; II c 

Chlorobenzene 
Chlorodibroml 
I-hhmdk-ans “1II”IYY.I1~IIT 
Chloroform 
Chloromethane 

17ju 1 ) 
I 

5U 5u 5U ii 
I 

5u 
omethane 5/u 1 5/u 1 

51u 
17/u 1 5Iu I 5u 5u 5U 5u 5U r;u 

10 u 10 u 10 u 1ou ’ 10 u 
5lu I 

1ou 
17lu I 0.69lJ 5u 5u 5u 5u 5U 5u 

I I 10 u 10 u 10 u 10 u 10 u 10 u 

I 5lu I 5lu I 

io ii I 
iOlU I 33lU I 1OlU I 

5u I 
10 u 1olu I 33/u 1 1.21; 
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Appendix C 
Table C-3.3. Summary of Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II 
Study Area 17 

Naval Training Center 
Orlando, FL 

I I 7mmn7 17G01101 1 17G012nl 1 

blatlIe organlcs, pglL 

;-1.2-Dichloroethene 
. -.-L.----_-_--- 

I I 
’ 36111 I 25lu I 2.5lU 2.5 U 2.5 U 420 2.5 U 30 2.5 U 2.511’ 

5U 17 u 5u 5u 5u ( -Y , 
,zt, I CII I 511’ ’ 

-- 
I “V II” , Y” 

-.-La-__ L _----- X-C- ’ ,711, I nc-rl I I :I11 I rilll m-wswrooenrenc: 
m-Xylene 8 p-Xylene 
.,-‘L..l^^^ ^L#..-:AA 

n-rropyloenzene 
.I--c.‘L^I^..^ 

- kopropyltoluene 
. 

Jlyltilllz 

“-l-Butylbenzene 
-.L .-- 

1 oluene I I I 
2.31: ) 

a,” , .I(” , Y,” , “,” , 
7*l: ’ ‘-ins-1,2-Dichloroethene L.” ” h.” . -.- - I 

.lII I CIII I r;llI I 

“V “I -.- I .__-- _-~ -~ . ---- .~ Trichlorofluoromethane 10 u 33 u -.-. 10/u 10/u ) 1o)u , ~- .-- II~.._~----~.~ Vinyl chloride 10 u 350 1olu 101 1olU I 10 

PageZof6 
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Appendix C 
Table C-3.3. Summary of Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II 
Study Area 17 

Naval Training Center 
Orlando. FL 

Sample ID 17G01601 17G01701 17G01801 17G01901 17G02001 17G02101 17GO2201 17002301 I 17G02301D 17Gn7Afll 
;ablD A8F100162002 A8F100162003 A8F120181003 1 ABF120181002 1 A8Fl20181004 1 A8F180155006 1 A8F180155005 A8F200131008 A8F200131007 ~8~2OOl31Ot-~6 

~~~-Jun-~8 ; 11-:/;8 ; iiif ; 16-Jun-98 ; 16-Ju;-98 ’ 18-Ju;-98 l,,,, .,, 

I-m----m IL 
lane I 5lu I 5lU b I I I 5ll.l I I I 8 5lu ( 5U 5U 5U 5U 2500 u 

5U 5u 5u 5U 2500 U 
5u 5u 5U 5u 2500 u 

5U 5U 5u 
5u 5u 5u 

qu 1 5u 5u 5u 

iU 5u 5U 5U 5U 5p 1 
5U 5U 5u 5u 3.4 J 5lu I -__. 
5U 5u 5U 5u 1J -.-. 
5U 5u - 5U 5u 5u 

5il 5u 
5u 5U 
5u 5u 

2500 U 
2500 U 
2500 U 

51u I 
, 

5u 5u 5u 2500 U 
5u 5u 5u 5u 5u 2500 U 
5u 5u 5U 5u 5u 2500 U 
5u 5u 51u ) 5p.l ] 5llJ ) 2500 U 

r;ill I 5pJ 1 2500 U 
1opJ 1 

5]U 1 
1olu I 5000 u 

5lu I 5lu I 
L 

5lu I 5llJ I SIU ( 5lu I 

1 ,l-Dichloroethane 
1 .l -Dichloroethene 
1 ,I-Dichloropropene 

--t..-F5,i7- -- , _ 

5lu t ---stuI---5tii-I~ 5/u I 
t---se- 

11,3-Dichloropropane 

. . I 5,ur-L$..--~..-.. I 
iu 

-- 
1.3,5-Trimethylbenzene 5u 5; 

5lu t 
-- 

5u 
12.2-Dichloroorooane 

5u 5u 5u 
-5 u 

5ju 1 
5u 5u 5u 5u 5lu I 
5u 5u 5U 5u 5u 
5U 5u 5u 5u 5u 

1 5)u 1 5pJ - 1 5(u 1 

----w 
51lJ 1 5u 5u 

5u 5u 5pJ 1 5lU 1 25001U 
5u 5u 51U 1 25OOhJ 

OIU I 10 u 10 u 
5u 

1olu I 
I 

lOlLI ] 
,- 

10 u roju I 1nlu 1 10 
5u 5lu I 51u I 5lU I .?I., 

10 u 10/u I 1olu 1 lOlLI I 1olu ) 1olu 1 

10 u 5000 u 
I 5/u 1 5u 2500 U 

5(u 1 5u 2500 u 
5U 2500 U 

IOU- 1ou , 10 u 5000 u 
I9 J 5u 5u 2500 U 

1.6 J 10 u 10 u 5000 u 

romethane 

chloride 

-+--+ 
Chloroethane 
Chloroform 
Chloromethane 

Page3016 
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Appendix C 
Table C-3 3. Summary of Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II 
Study Area 17 

Naval Training Center 
Orlando, FL 

n-Butylbenzene 
#zIII I LIII 5lU 1 51u 1 51” 1 31” 1 3lU ( o,u , 25OO(U 

5(u 1 5lu 1 5(u 1 5/u 1 5(U 1 S]U 1 25001U 
_I.. I ..I.. I .-/.I I Cl,, I rl,, I ---- . . 

“Olu 51” 1 31u 1 3/U 3U z5c 

-j----%p 
- - . . 

j--q- 
2.5 U 2.; E 2.; ;; 1200 u 

5U 5u 5U 2500 U 
51” 1 3lU 1 5u 5u 5u 2500 U 
5(u ) 5(U 1 5u 5u 5u 2500 u 

- 

I 2.5lU 
5jt.l 

I - 

3llJ , O(U 1 I I I I XI,” , V,” , zouU(U 

1 3llJ 1 31u , I I _ _t.. x I 
qu 1 5/u 1 :I: ) ;jvu 1 5lu 1 51t.J 1 25OO)U 

- - . . a . . rl.. I cl*, I ----‘-. 5)U 1 51” 1 51” ) 5)U 1 OIlJ , 
- . . _I.. I 

o,u , 25001” J 
-I.. I 

I I I 
2.$ 1 

I I 
2.;1;; 1 

5u 5u 5u 5u 5” 5u 3U 2500 U 
2.5 U 2.5 U 0.76 J 2.5 U 2.5 U 2.5 U 2.5 U 1200 u 

I LIII I 
9,” , cl11 I J,” , 5u 5U 5u 5U 5u 5u 5U 2500 U 
.-II. I 3U L-III 1 

1; ;; 

5U 5u 5u 5u 5u 20 25 85000 
1ou ‘- 

.-I.. I ._1.. 8 *^I.* I Am,.. I “1\,1, I ,n,,, I ---- . . 
10 u 
10 u 10 u 1ou s-r” .” - .- - Y”““,.s , l”,” ( I 

tert-Butylbenzene 
Tetrachloroethene 
- . 

rrans-i ,.wwtioropropena 1 
-. . I Tncnloroetnene 
Trichlorofluoromethane 
Vinyl chloride 

I lOI” ( 1OlU ( 1uyu ( lU(U 1 I”,” [ I”,” ( suoo(u 

Inill I IAnI I inlit I inlu I 1olu I 1OlU I *nnnht 
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Appendix C 
Table C-3.3. Summary of Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase Ii 
Study Area 17 

. 
‘3 

Naval Training Center 
Orlando, FL 

Sample ID 17GO2401 D 
LablD ABF200131005 

Sampling Date .la-Jun.98 ! 

! IVolatIle oraanics. us/L 

17GO2701 17G02801 17602901 17G03001 17G03101 17G03201 17603301 
A~160155003 ABF180155004 AaF240177002 AaF240177005 AaF240177006 A6F240177007 AaF240177008 

17-Jun-96 17-Jun-98 23-Jun-98 23-Jun-96 
-- I 

23-Jun-98 ~- 23-Jun-98 .....__ 
7-r 

23-Jun-98 
I I I 

..u- 

I_---“---?:I I 
1,l .1.2-Tetrachloroethane 

1 1 , 1,l -Trichloroethane 
i 2500/U 
I 25ooiu 

r --.--.- 1,1,2,2-Tetrachloroethane 2500 U 
1,1,2-Trichloroethane 
i,l-Dichloroethane ---.-. 
1 .l -Dichloroethene 

I 
- ---- .-_ - ._._ 
1 ,I-Dichloropropene 2500’; ___-.-. 
1.2.3-Trichlorobenzene / 

1 25OO’U --~_.--.--.. ,_ 
1.2.3-Trichloroorooane i 25OO’lJ \ 
1.2.4-Trichlorobenzene 

t 
25OO:U 

1.2,4-Trimethylbenzene 25001u --_-. - - 
1.2-Dibromo-3-chloropropane 5000 u 
1,2-Dibromoethane (EDB) 2500 U 
1,2-Dichloroethane - 2500 U 
1,2-Dichloropropane 2500 u 
1,3,5-Trimethylbenzene 2500 U - 
1.3-Dichloropropane 2500 U 
2.2-Dichloropropane 2500 u - --..---. 
2-Chiorotoluene 2500 U --_- 
4-Chlorotoluene 2500 U -- -. 
Benzene 2500 U -..___.-__ 
Bromobenzene 2500 U 
Bromochloromethane 2500 U 
Bromodichloromethane 2500 U 

Chloroethane 
Chloroform 

[ 5000 u -- 
1 2500 U 

Chloromethane ] 5oooju 

10 u 
10 u 
10 u 
10 u 
io iJ 

61 J 
1OiU 
1oilJ 
1oJu 

I 10,U 

--5tiJ t 1olLJ I 
/- 

5lu I 5111 I 5lU 
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Appendix C 
Table C-3.3. Summary of Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II 
Study Area 17 

, 

Sample ID 
I 

17G02401D ____.. -. .~ .._ - .- .- 
Lab ID ABF200131005 - __._ ~... --..- -.- 

l-----L-.--- I 12ooiu 
Volatile organics pg1L 
cis-1.2-Dichloroethene 

---_. -__ ---. 
Ethylbenzene 2500 U .~..._ 
Hexachlorobutadiene 2500 u - .- .___ -- 
Isopropylbenzene 2500 U 
m-Dichlorobenzene 2500 u - - .__--- 

-- m-Xylene 8 p-Xylene 1200 u 
Methylene chloride 2500 U - 
n-Butylbenzene 2500 U - 
n-Propylbenzene 2500 U 
Naphthalena 2500 u 
o-Dichlorobenzene 2500 U 
o-Xylene 1200 u -- 
p-Dichlorobenzene 2500 U 
p-lsopropyltoluene , 2500 u - 
set-Butylbenzene 2500 U 
Styrene 2500 U 
tert-Butylbenzene 2500 U - 
Tetrachloroethene 2500 U 
Toluene 2500 U 
trans-1,2-Dichloroethene - 1200 u -- 
trans-1.3-Dichloropropene - 2500 U ~-~ 
Trichloroethene 72000 .~_.___..~___._ 
Trichlorofluoromethane 5000 u 
Vinyl chloride --GiGu -- 

17G02501 
AaF2b0131004 

1 a-Jurl-98 

I 
0 78’J 

5u 
5U 

10 u 
5U _. 
SLi 
5u 
5u 

25U 
5u -_-- -.__ 
5u ~.-__--.- -- 
5u __--- 
5u 
5u -.-- 

2.5 U -- .~__~_ 
5u - -.--- 
5u- 
5u _----.--- 
5u .____.__ 
5u _--- 

0.49 J 
5u ---- --..-- 

2.5 U ,~. -._ -_-~- 
5U --_ ~.. .- ._.. - 

Naval Training Center 
Orlando, FL 
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Appendix C 
Table C-3.4. Summary of OPT Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II, Study Area 17 

Naval Training Center 
Orlando, FL 

Volatile organics, pg/L 
I, 1 ,1,2-Tetrachloroethane 
I,1 ,I-Trichloroethke 
1 ,1,2,2-Tetrachloroethane 

1,2,4-Trichlorobenzene 

1,3,!GTrimethylbenzene 
1.3-Dichloropropane 

~-_-- - 
I------- Carbon tetrachloride ..-.. __. 
Chlorobenzene 
Chlorodibromomethane 

-- - 

+ -,- , 5p 
5111 fiIU 

17o)u 
I 

5pJ 
I 

I 17olu 
I l;lu 

I 

5lu 
1 6nllI I 

25lU I 

2,2-Dichlorobrobane 
/ / 

2-Chlorotoluene 

I1 I- E 
- - --___ -~. 

4-Chlorotoluene 17 u 5u _ _____.__ _ 
Benzene 17 u z 5U -- ..-. ~--_ _-- 
Bromobenzene 17 u 5U - 
Bromochloromethane 
Bromodichloromethane 

i- 17 u 5#l I 

17.u 
Bromoform __-__.-- 
Bromomethane 

17’u 

33.u 
17‘u 
i7:u 

- -I 
-i;l u 
33,u ~~. -+. 
17/u 

5oo;u - 
5U 

io u- - 
5u 
5,:: 

.1.. 
1 

i-. ._ 
I i- 

25 i 
50 u 
25 U 
7F;lll 
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Appendix C 
Table C-3.4. Summary of OPT Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II, Study Area 17 

Volatile organics, pglL 
Chloromethane 
cis-l~%ichi~ethene 
as-1.3-Dichloropropene --._- ---.- 

I 
I__.--- . ~.-- 
Dichlorodifluoromethane 

Ethylbenzene 

33’u 
480: 

17iu 
171lJ 
33ju 
17’u 
17:u 

I 
soo~u 

5900 
I 2501U 

25O;lJ 
5ooiu 
25O’U 
25o’u 

1 

i I 
.__ --_-.--.~.. 

Hexachlorobutadiene i 
Isopropylbenzene 17u ’ 25o’u --~---.---.. 
m-Drchlorobenzene 17’u . 250’U I___ -.-. 
m-Xylene & p-Xylene 
b%$&& chloride 

i 83jU ; 120:u 
17,u ’ 25O;U ___~ ~. _.._ 

n-Butylbenzene 17% 25O’t.J 
n-Propylbenzene ’ ii u 250 U __~___~~ - _... -~ - _ . ..-._--. 
Naphthalene 9.3 J 250 U 
o-Dichlorobenzene 17 u 250 U ._ ~. .~~ -_-.- - 
o-Xylene 8.3 U 120 u 
p-Dichlorobenzene 17 u 250 U 
p-lsopropyltoluene- 

__- _ ~-_--~ .--_.-_. - 
17 u 250 U ____I_-.-. .-.-_- .---..~ ..-- 

set-Butylbenzene 17 u 250 U 
Styrene 

.- 
17 u 250 U 

t&t-Butylbenzene 
___. __~_ ~. ._._ - ..~._ ._- -.---- 

17 u 250 U ~.. ____.____._._.. -. . ..__ ---~..- . . 
Tetrachloroethene 17 u 250 U ____ __ ._ __. ..--- -. ._ .-. . ~~.. ..-~ 
Toluene 1.9 J 250 U - .__. ~. ._- _- -.~~---- .__ 
trans-1,2-Dichloroethene 8.3 U 69 J __ _.__ ----- -..- --- - . _.. 
trans-1,3-Dichloropropene 17 u 250 u 
Trichloroethene - 

__~ --- _ - _~.. ~~ ..-__.__ 
380 1300 

Trichlorofluoromethane 33 u 500 u __ l__l_-- ..-.. .^.. - --. -. ---- 
Vinyl chloride 90 2300--- 

I 
i 

Naval Training Center 
Orlando, FL 
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Appendix C 
Table C-3 4 Summary of DPT Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II, Study Area 17 

Naval Training Center 

Orlando, FL 

Volatile organics, pg/L 
1,1.1.2-Tetrachloroethane 

17Q01306 17QOI607 17QOI704 
A8D070152006 A8D070152007 ABD070152008 

4Apr-98 4-Apr-98 25Mar-98 

’ fill1 *II I ‘~~Tllll 

1 I .1,2,2-Tetrachloraeiha-- 

1 I,1 ,L- I ncniorpetnane 

11 ,.U- I rlcnlorobenzene 

-- - 3” 
50 u i;; 5u 
I4 J --~ I 5u 5U 
50 u 5u 5 u ..““. 
50 u 5u 5U 4 m-m, 

5u !i II _-- 
1.2.4-Trichlorobenzene 

---pi@ 

Irvvld ” 
17000 u 
17000 u 
i7nt-q u 

23 
~r”“3 u 
17000 u 
17000 u 
17ml~ ” I i.%4-Trimethylbenzene x---- ~- i.2-bibromo-3-chloropropane X00iu i 

I 50 iJ I 
I 

5/U 
I 

- 
50 u 5lu I 

$6 
I 

I 

--I 
I 

1 i ,xxn!oropropane 
2,2-6ichloropropane-- 

I 

laromooenzene 
Bromochloromethane - . . 

I 5olu 
IBromoform 

[lamon Ietracnlorlde 

\ 
Chlorodibromomethane 
Chloroethane 
Chloroform 

I 
I- 33ulJlJ ” 

5u 5u 17000 u 
.J” ” 5u 5u 17000 u 
50 u 5u 5u 17000 u 

100 u IO u 10 u 33000 
50 u 

u, 
5u 5u 17000 u 
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Appendix C 
Table C-3.4. Summary of DPT Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II, Study Area 17 

Naval Training Center 

Orlando, FL 

Sample ID 17QO1303 17Q01306 17QOI607 17Q01704 
__- --._-. --- 

LablD A8C240156003 A8D070152006 A8D070152007 A8D070152006 

-PP--- Sampling Date 20-Mar-98 4Apr-98 4-Apr-96 25-Mar-98 
~--Pm. I I 

I Volatile organic% pglL ~.____ 
Chloromethane 

I 

1oo~tJ ’ IO u 10 u 33000 u 
-- 

?.5 u 8300 U :is-1,2-Dichloroethene 790 5.6 1 I- - 
me-1 7mirhlnmnmnnne 50 u 5u 5u 1 17OOO(U 

5u 
I .--__I.. 

Jibromomethane 50 u 5u 

I 

_---- ----_ Dichlorodifluoromethane 100 u 10 u IO u 1 35Vl 
-- ..- ~~..--- _----. . ~ .~ _____ 

l-lL_.lL.^rq^“^ El-l II r; II 5 " I i7nf 

- 
Ii-- L,,a I,” ““m.‘“‘“~.-~-..- -- I 17000 u 

-70 u 
..“JO u Y.. 

CI,,“I”~‘IILCllCi 1 J”,” 1 CI~*~~,II”I”““I~“.“~.” 17000 U I a” 51u , 1 . 
-. ._. ~~-~ ..----- __...__ lsooroovlbenzene 

4- 50 u 17000 u ~-.--- 
50 u 
25 U 2.5(U I 2.5jU I 

5lu 1 51u 1 I 

m-Dichlorobenzene -___ -. .~ - ~- ----- 
m-Xylene 8 p-Xylene .~. _. 
Methylene chioride .~~--. - 
n-Butylbenzene _._ -- _~ .~.- 

5(U sp I 
5lu 51u 1 170001U 

In-Propylbenzene 
[ Naphihalene 

5ou 7000 u 

50 u CII I I I 47nnn II 
I 

50 u &J 
I 
! 5(U 1 17000 U 

____~-~~-_--. .--- ..- - -- 
o-Dichlorobenzene ___--_-__. -- ~~-.- 
o-Xylene ~_...~ ---~- --.--- - 
p-Dichlorobenzene -_ ------. 
p-lsopropyltoluene 
set-Butylbenzene 

5olu 5lu 1 ( 17ooo~u 
.___ 

25jU 1 3oo~lJ 
~. 

2.5 U 2.5 U 0: 

5OlU 5u 5U 170001U 1 

5u 5u I7r--‘” 

5(U 

I 

_--.----.--- 
Styrene - __. --- 
tert-Butylbenzene 

6&&loroethene 
I-. ______.--- 

I 

roluene _ .-. 
trans.-l .2-Dichloroethene 
trans-1 .j-Dichloropronene 
Tnchloroethene 
Tnchlorofluoromethane 

Vinyl chloride 

Page 4 of 5. ,. 
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Appendix C 
Table C-3.4. Summary of DPT Groundwater Analytical Results, Volatile Organics 

Groundwater Evaluation, Phase II, Study Area 17 

Sample IC 
Lab IC 

Sampling Date 

Volatile organics, vg/L . 
1 , 1,l -Trichloroethane ~.. ----.-...~ _.. 
1,1,2.2-Tetrachloroethane -.___- 
l,i ,2-Trichloroethane 
1 ,I-Dichloroethane . ____- __~.. 
1,l -Dichloroethene 
1,2-Dichloroethane 
l,2-Dichloroethene (total) 
I .2-Dichloropropane 
!-Butanone - .._~~~.. . .._ ~-- ..__ _.. _. 
!-Hexanone 
I-Methyl-2-pentanone 
ketone 
3enzene 

Ehylene chloride 
itvrene 
‘etrachloroethene 

-- 

Naval Training Center 

Orlando, FL 

I I I I I 

17Q02404 17Q02703 17QO2805 17Q03001 
A80110116007 A8D110116008 A8D110116004 A8D110116006 A8D110116003 

8-Apr-98 9-Apr-98 8-Apr-98 

I 

9Apr-98 

I 

3romodichloromethane 

3romomethane 

---__ . . ..~ __ 
Carbon tetrachloride ---__--.-. .-. 
:hlorobenzene -_I----.- 
>hloroethane ---~~--.-...--~ 
:hloroform ..__-_--.. ~.. 
Zhloromethane .._~. -. ._ 
:is-1,3-Dichloropropene 

tthvlbenzene 

‘oluene 
.ans-1,3-Dichloropropene 
‘richloroethene 
‘inyl chloride 
.ylenes (total) 

Page5015 
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Appendix C 
Table C-4. Summary of Surface Water Analytical Results, Groundwater Evaluation, Phase II 

Study Area 17 

Naval Training Center, Orlando 
Orlando. FL 

Sample ID 17WO2600 17WO2700 17wo2800 17WO2900 
LabID G7562009 G7582008 G7582007 G7582006 

Sampling Dete M-May-95 16May-95 16-May-95 16-May-95 
Volatile organics, pg’l I I I I 

l.l,l-Trichloroethane 
1 .1.2.2-Tetrachloroethane 1 

sm I ! 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
ln II 10 u 10 u 10 u 

1 ,I ,P-Trtchloroethane 
1 ,I-Dichloroethane 
1 ,l-Dichloroethene 
1,2-Dichloroethane 
1 ,P-Dichloroethene (total) 

cis-l.J-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 

_.--.. *. .-. 
10 u _-.... . _ *.- .__. IOiU j 10/u 1 1opJ 
10 u 101u 1 101lJ / 10/u 

hylene chlonde 
-.*. - . ~*-* 

10 u --.. 
10-u - -- 

lO!U I IOlU j 10/u 
10/u I IOIU / 10/u 

---- 

- --.-.- - - * ..-_. 
8-J 1ou - -__--*. 

ltrans-1.3Dichloropropene 10-u 
10/u ] 

1OU’ -’ 
10-u - 

_- 
10 u 1OIU I 

Vinyl chloride -- -------- 
___ 

10-u 1ou 1OlU i 

a------. ra-- 
znrene 

Fibenzene 1.2-Dichlo 

t-: 3 1.3-Dichlorobenzdne------ 7’. ------.-------- _ 10-U . _ .--* 1o.u 1oiu / lo:u 
1.4-Dichlorobenzene 10-u -* -- 1O’U 1OlU : 10,u ~_~- 

1OlU : loiu ---I 
--._ --____-.. *-. _- 

-oxybis( 1 Chloropropane) 10 u 1ou I 

ieno’ - 

Dinitrophenol 

1 2.4-Dichlorophenol __-__ 

2.4-Dimethylphenol 
2.4- 
2,CDinitro&u&e .-- 
2.6-Dinitrotoluene 10-u 101u / 1OlU I 1o;u 
2-Chloronaphthalene 1O’U ; 10 u 10 u 10/u 

2-Chlorophenol 1o:u : 10 u 10 u 1OJU 

2-Methylnaphthalene 1oiuT 10 u 10 u 10 u 

2-Methylphenol ! 1OlU 1 10 u 10 u 10 u 
2-Nitroaniline I I 25iU ! 25 U 25 u 25 U 

2-Nitrophenol / IO/U / 10,u 10 u 1OlU 
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Appendix C 
Summary of Surface Water Analytical Results, Groundwater Evaluation, Phase II 

Study Area 17 

Naval Training Center, Orlando 
Orlando. FL 
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Appendix C 
Table C-4. Summary of Surface Water Analytical Results, Groundwater Evaluation, Phase II 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

. . 

Page 3 Of 4 
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Appendix C 

Table C-4. Summary of Surface Water Analytical Results, Volatile Organics 
Groundwater Evaluation, Phase II 

Study Area 17 

Naval Training Center 
Orlando, FL 
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Table C-5. Summary of Sediment Analytical Results 

Study Area 17 

Naval Training Center, Orlando 

Orlando, FL 
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Table C-5. Summary of Sediment Analytical Results 

Sample ID 17DO2600 .~ ~_~~~ ___. ~- ___._ -- .--- 
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TECHNICAL MEMORANDUM 
GEOPHYSICAL SURVEYS 

STUDY AREA 17 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

1.0 INTRODUCTION. The following is a summary of the significant findings of the 
geophysical surveys which took place at Study Area 17 between March 3 and April 
14, 1995, at Naval Training Center in Orlando, Orange County, Florida (Figure 1). 
The geophysical surveys were conducted to evaluate potential subsurface debris 

.disposal and to aid in clearing utilities for the subsurface investigations. The 
techniques used were magnetometry, terrain conductivity (TC), and ground- 
penetrating radar (GPR). 

2.0 GEOPHYSICAL TECHNIQUES. The magnetic method is a versatile geoph:ysical 
technique used for evaluating shallow geologic structures and for locatingburied 
man-made objects and buried debris by mapping local distortions in the e,arth's 
magnetic field produced by buried magnetic objects (steel and other magnetic 
materials). Vertical gradient measurements of the earth's magnetic fie:Ld are 
often taken during environmental magnetic surveys, as they are more sensitive to 
the presence of near-surface metal objects than total field values alone. 

TC surveys, also referred to as EM1 (electro-magnetic induction) surveys, have 
traditionally been used in mineral exploration for tracing conductive ore bodies 
(i.e., massive sulfides). More recently, conductivity surveys have been used in 
environmental studies for mapping buried debris and former structures, and for 
tracing conductive contaminant plumes in groundwater. TC instruments record two 
parameters, the quadrature phase and the in-phase components of an induced 
magnetic field. The quadrature-phase component is a measure of the ground 
conductivity value expressed in millimhos per meter. The in-phase component is 
significantly more sensitive to metallic objects and is useful for looking for 
buried tanks and drums and other man-made objects. 

The GPR technique uses high-frequency radio waves to determine the presence of 
subsurface objects and structures. The radio wave energy is reflected; from 
surfaces where there is a contrast in the electrical properties of subsurface 
materials, such as narurally occurring geologic horizons or man-made objects 
(e.g., buried utilities. tanks, drums). Typical applications for GPR include 
mapping buried utilities, and delineating the boundaries of buried hazardous 
waste materials and abandoned landfills. 

3.0 RESULTS. Geophysical surveys included GPR surveys at Buildings 7178, 7190, 
and 7191. The GPR survey at Building 7178 was to determine the presence of an 
abandoned UST. The GPR surveys at Buildings 7190 and 7191 were to confirm the 
removal of former USTs. In addition, a combined magnetometer and TC survey, 
followed by a confirmatory GPR survey, was completed in the field south of 
Building 7193 to locate potential abandoned USTs and/or the presence and extent 
of releases of waste materials previously stored on site. These individual 
efforts are discussed separately below. 

NTC-ESSRS17 
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3.1 GPR SURVEYS AT BUILDINGS 7178, 7190 and 7191. GPR surveys were conducted 
on April 6 and April 10, 1995, around the building perimeters of Buildings 7178, 
7190, and 7191. Generally, the procedure was to complete continuous traverse 
lines along the former building foundation in the area of interest and to add 
parallel traverse lines at distances of 5, 10, and 15 feet away from the 
foundation to map potential USTs. No USTs were mapped during this field effort. 
Figure 2 shows the buildings and the approximate locations of the traverses 
completed, along with some of the more obvious features that were mapped (buried 
pipe, a water main, and shallow buried cable). 

3.2 MAGNETOMETER, TC, and GPR SURVEYS SOUTH OF BUILDING 7193. A geophysical 
grid with an arbitrary origin was established in the grassy field south and west 
of Building 7193 on March 3, 1995. Magnetometer and TC surveys were completed 
concurrently on March 13, 1995, in an area 250 feet long and 130 feet wide. A 
total of 325 data points were acquired on a lo-foot by lo-foot measurement grid 
with each instrument. Contour data is presented as Figures 3 through 5. 
Figure 3 presents the vertical magnetic gradient contours, and Figures 4 and 5 
present the quadrature (conductivity) and in-phase (equivalent to a metal 
detector) contours of the magnetic field induced by the transmitter of the TC 
instrument. The data indicate a significant magnetic anomaly in the central 
portion of the survey area with a corresponding TC anomaly. The anomaly is 
centered at (arbitrary) grid coordinates X=950E and Y-890N. GPR traverses were 
completed in both directions in the vicinity of the anomaly (Figure 6). The 
geophysical data are consistent with a large buriedmetal object, possibly a UST. 
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APPENDIX E 

TECHNICAL MEMORANDUM 
TEST PITTING RESULTS 



Tech Memo 

To: 
cc: 

From: Marc Hawes 

Date: September 11, 1996 

Subject: Test Pit Activities on September 6, 1996 

The following pages summarize the test pit excavation events that took place on 
September 6, 1996 and the anomalies encountered at those sites. A photographic log was 
taken and inserted into the back of this memo. Site maps are also present as Figures I.,2 & 
3. 



Introduction 

Following review of the results of geophysical surveys conducted during the screening investigations at 
study areas (SA) 17,22 & 44, ABB-ES recommended and the NTC Orlando.Partnering Team (OPT) 
concurred that the source for several anomalies needed to be identified. 

On September 6,1996, ABB-ES employed the services of Groundwater Protection, Inc. to excavate small 
test pits in the areas of the anomalies to assist in identifying them. The Groundwater Protection, Inc. crew 
consisted of a certified backhoe operator, Kevin Pelkey and a helper, Robert Detweiler. The backhoe that 
Mr. Pelkey operated was a John Deere 3 1OD backhoe. 

A decontamination pad was built for decontaminating the back hoe and Investigative Derived Waste 
(IDW) was contained in 55-gallon drums (Photographs 1 & 2). All personnel on site were 40-hour OSHA 
29 CFR 1910.120 certified and were given a health and safety briefing. At each location, the back hoe 
operator was instructed to remove a trench of 6 inches of soil at a time (Photograph 3). Each bucket of 
soil was analyzed for volatile organic vapors with a flame-ionization detector and the results recorded in a 
logbook (Photograph 4). 

Studv Area 44 

Two anomalies were investigated at SA-44 between Building 2720 and Building 2723 at the Naval 
Training Center, Orlando, Orange County, Florida. Site map, Figure 1 shows the locations of the two 
anomalies. The area was cordoned o;S with caution tape to form the exclusion zone. 

The first anomaiy, 44TPl was located approximately 4 feet from the southwest comer of the existing 
basketball court and 6 feet south of monitoring well, OLD-44-07 (Figure 1). A concrete pad was located 1 
foot below level surface (bls). The pad was approximately 18 inches wide by 8 inches thick. The length 
of the concrete pad was not determined. The size of the excavation was approximately 8 feet wide by 10 
feet long by 1 foot deep (Photographs 5). No volatile organic vapors were detected and the anomaly was 
identified as non-hazardous. The test pit was backfilled with the original soil (Photograph 6). 

The second anomaly, 44TP2 was located appro,ximately 10 feet southeast of monitoring well OLD-U-07 
and 22 feet south of the basketball court (Figure 1). Within the first 6 inches of trenching. a three foot 
metal pipe, 2-inches in diameter was located (Photograph 7). The excavation continued and a concrete 
pad was found at 1 foot bls, resembling the concrete pad found at 44TPl. The length of the pad was not 
determined. The size of the escavation was approsimatelg 5 feet by 5 feet by 1 foot deep (Photograph 8). 
No volatile organic vapors were dcrected and the anomalies were identified as non-ha;l;lrdous. The tjest pit 
was backfilled with the original soil. The metal pipe was removed from the test pit, set aside and reported 
to the NTC Orlando Environmental Coordinator at the Public Works oflice. 

Studv Area 17 

One large anomaly needed to be identified at SA-17 southwest of building 719 1 at McCoy Annes, Naval 
Training Center. Orlando. Orange County, Florida. The area of excavation, shown in Figure 2, was 
established from the geophysical investigation grid coordinates between 930E - 970E, 870N - 9tON. 

The first excavation, 17TPl. began at 1000E. 850N where metal debris was found on the surface (Figure 
2). The excavation was clcnn to a depth of 3 feet. A second excavation. 17TPla. began at 98OE. 870N, 
just outside the anomaly boundaries (Figure 2). The escavation was also clean to a depth of 4 feet, where 
the water table was encountered. 

The third excavation, 17TP 1 b, was performed inside the anomaly boundaries at 935E. 880N (Figure 2). 
Methane was encountered between 1 foot of excavation and 5 feet of escavation at concentrations up to 
800 parts per million @pm). Between the depths of 3 feet and 5 feet, pieces of scrap metal and wood were 



encountered (Photograph 9 Bt 10). The trench was approximately 6 feet long, 2 feet wide and 5 feet deep. 
The water table was not encountered. 

Another trench within the anomaly grid system was begun to confirm that the anomaly was only scrap 
metal and wood. The next trench, 17TPlc, was performed at 96OE, 900N (Figure 2). At a depth of 3.5 
feet, large pieces of wood and metal were encountered, as well as, pieces of barbed wire. The water table 
poured into the trench when the bucket was pulled up from a depth of 3 - 3.5 feet. The trench was 
approximately 6 feet long, 2 feet wide and 3.5 feet deep (Photograph 11). _ 

Two more trenches, 17TPld and 17TPle, were excavated parallel to 17TPlc, four feet on center from one 
another (Figure 2). At location 17TPld and 17TPle and at a depth of 3 feet, yellow, elliptical, 112 inch to 
3/4 inch diameter objects were encountered in mason jars (Photograph 12 & 13). The jars appeared to be 
3/4 filled and unopened. Only methane was encountered with the flame-ionization detector. Five jars 
were found. One jar was broken and the objects were smeared together with a clayey texture. All objects 
were noted and not removed from the excavation. The water table was encountered at 3 feet. AI1 trenches 
were baclchlled (Photograph 14) and the back hoe was decontaminated. 

Study Area 22 

Two anomalies were investigated at SA-22 at McCoy Annex, Naval Training Center, Orlando, Orange 
County, Florida. The site map (Figure 3) shows the locations of the two anomalies. 

The first anomaly, 22TF1, was excavated at 1070E - 1075E and 1300N from a previous geophysical 
investigation grid (Figure 3). The trench was 4 feet wide by 5 feet long and 4.5 feet deep (Photograph 
15). The water table was encountered at approximately four feet. Remnants of anold tree were found. 
No volatile organic vapors were encountered and the anomaly was identified as not hazardous. Due to 
time restraints and dark clouds, the old tree was assumed to be the anomaly in question and the excavation 
was backfilled. 

The second anomaly, 22TP2, was excavated at 1300E and 1300N (Figure 3). The anomaly was identified 
as an 8-inch diameter metal pipe (Photograph 16). The start of the pipe was at 13 lOE, 1280N and ran 
northwest into the lake edge at 1270E, 13 ION. No volatile organic vapors were encountered and the 
anomaly was identified as not hazardous. The excavation was backfilled. 



Photograph # 1: Backhoe being decontaminated. 
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Ph&o&ph # 2: 55-gallon drum for IDW storage. 



detector kd recording any readings. 



Photograph # 5: Excavation 44TP I facing North. 

Photograph # 6: Excavation 44TPl backfilled with original soil. 





Photograph # 9: Wood & metal debris found at SA-17. 
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Photograph # 10: Wood and metal debris found at SA-17. 



jars. 



Photograph # 13: Yellow, elIipticai, l/2 inch to 314 inch diameter objects encountered in mason 
jars. 

z .‘. ._ ,.* 

Photograph # 13: Backfilling trenches at SA-17. 



Photograph # 15: Excavation at 22TPl. 

Photograph # 16: Anomaly at 22TP2. 
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EXECUTIVE SUMMARY 
. -.-. . 

On April 18-23, 26, and May 1, 1995, TARGET Envimnrnental Sewices, Inc. (TARGET) 

conducted a soil gas survey at Navd Tminiq Cen’ter Ohndo in Orlando, Florida. A total 0.f 402 

passive soil gas samples and 20 duplicates were collected from Study Areas 16, 17; 23, and 26 

from depths of 2 to 3 feet. The samples were analyzed on a gas chromatograph equipped with 

an electron capture detector (GCECD) for halogenated hydrocarbons and a flame ionization 

detector (GtXID) for petroleum hydrocarbons. The objective of the survey was to identifjr and 

possibly delineate the extent of volatile organic contamination within the shallow subsurface of 

the survey areas. 

Study Ama 16 

A very low level of petroleum hydrocarbons is present at Location SG-37, but does not 

suggest the presence of a significant petroleum hydrocarbon contamination problem in the 

shallow subsurface of Study Area 16. Chlorinated hydrocarbon contamination was not evident 

in the shallow subsurface of Study Area 16. 

Study Alea 17 

A very low level of petroleum hydrocarbons is present at Location SG-662, but does not _- 

suggest the presence of a significant petroleum hydrocarbon contamination problem in the 
. . 

shallow subsurface of Study Area 17. Chlorinated hydrocarbon contamination was not evident 
: 

in the shallow subsurface of Study Area 17. 

Study Ama 23 

: 

c 
: 

Petroleum or chlorinated hydrocarbon contamination was not evident in the shallow 

subsurface of Study Area 23. 

. . 
111 



. . . 

. . 

Study Area 26 
--_ 

Very low levels of petroleum hydrocarbons are present at scattered locations within the 

survey area, but do not suggest the presence of a. significant petroleum hydrocarbon 

contamination problem in the shallow subsurface of Study Area 26. Chlorinated hydrocarbon 

contamination was not evident in the shallow subsurface of Study Area 26. 

General 

The chromatogram signatures of all the soil gas samples with detectable levels of FID 

hydrocarbons exhibited only small petroleum hydrocarbon peaks which were insufficient to allow 

chromatographic interpretation of the original contaminant product. 
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. . . __-_ 

lntmdttction 

.4BB Envitr,nmental Sewices, Inc. (ABB) contracted TARGET Envitonmental Setvices, Inc. 

(TARGET) to perform a passive soil gas survey at 4 sites bf the Naval Ttaining Center Otktido 

in Orlando, Florida. The survey sites include Study Areas 16, 17, 23, and 26. The dbjective of 

the survey was to identify and delineate the extent of possible volatile organic contamination 

within the shallow subsurface these sites. 

The survey samplin g grids were designed by ABB, and on-site changes to the sampling plan 

were directed by ABB in response to site conditions encountered by TARGET during sampling. 

The proposed sampling plan included passive soil gas samples to be collected from the sites at 

depths of 2 to 3 feet and at an approximate grid spacing of 50 feet. The depth to groundswater 

was expected to be approximately 5 feet, but varyihg at some locations from 3 feet to 10 feet. 

The field phase of the survey was conducted on ,April 18-23, 26, and May 1, 1995. 
i 

Sample Collection and Anahsis 

A total of 402 passive soil gas samples and 20 duplicates were collected from the 4 survey 

areas at depths of 2 to 3 feet at the locations shown in Figures IA through 1D. After ,multiple 

attempts, proposed soil gas Sample SG-512 was not installed due lo impenetrable ground at that 

location. A detailed explanation of the sampling procedure and a copy of the passi\re sample 

installation and retrieval documentation is provided in Appendix A. 

All of the samples collected during the field phase of the survey were subjected to dual 

analyses. One analysis was conducted according to EPA Method 8010 (modified) on a gas 

chromatograph equipped with an electron capture detector (ECD), and using direct injection. 

Specific analytes standardized for this anaIysis were: 



-_-. 

l,l-dichloroethene (1 IDCE) 
methylene chloride (CH,CI,) 
trans-1,2-dichloroethene (tl2DCE) 
l,l-dichloroethane (1lDCA) 
cis- 1,2-dichloroethene (cl 2DCE) 
chloroform (CHCI,) 
l,l,l-trichloroethane (111TCA) 
carbon tetrachloride (Ccl,) 
trichloroethene (TCE) 
1,1,2-trichloroethane (112TCA) 
tetrachloroethene (PCE) 

TARGET Project ABTGG&1 

The chlorinated hydrocarbons in this suite were chosen because of their common usage in 

industrial solvents, and/or their degradational relationship to commonly used compounds. 

The second analysis was conducted according to EPA Method 8020 (modified) on a gas 

chromatograph equipped with a flame ionization detector (FID), and using direct injection. The 

analytes selected for standardization in this analysis were: 

benzene 
toluene 
ethylbenzene 
meta- and para- xylene 
ortho- xylene 

These compounds were chosen because of their utility in evaluating the presence of fuel products, 

or petroleum based solvents. An explanation of the laboratory procedures is prqvided in 

Appendix B. 

The tabulated results of the laboratory analyses of the soil gas samples are reported in 

micrograms per liter-vapor (pg/l-v) in Tables 1 and 2. Although “micrograms per liter” is 

equivalent to “parts per billion (volume/volume)” in water analyses, they are not equivalent in 

gas analyses, due to the difference in the mass of equal volumes of water and gas matrices. The 

xylenes concentrations reported in Table 1 are the sum of the m- and p-xylene and the o-xylene 6=---b 

concentrations for each sample. With TARGETS analytical run conditions, 1 lDCE/TCTFA and 

2 
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TARGET Project AGTOOt-1 

Ccl,/1 2DCA occur as co-eluting pairs and are reported in Table 2 in concentrations of 1 Ii DCE 

and Ccl,, respectively. The reporting limit for 1lDCE was raised to 10 pg/l due to an artifact 

of the laboratory which was consistent for the batches of samples analyzed for this surve:y. - 

nudity Assotxnce/Ottditv Conbd (CIA/M3 Evaluation 

Field Qil/QC S.amplcs 

Each trip blank consisted of a vial prepared for passive sampling enclosed in a heat-sealed 

aluminum pouch and was kept with the remaining undeployed passive sampling vials during each 

day’s field activities until being opened, capped on-site and transported with a batch of sa:mples 

to the laboratory. Equipment blanks were prepared at the start of each installation day’s actikities 

by removing a vial from its pouch and placing it within a PVC holding device. The holding 

device was wrapped in aluminum foil until the end of the day, when the vial was removed from 
‘\ . 

the device, capped on-site and 

installed in the ground within a 

transported to the laboratory. Field duplicate samples were 

1’ lateral radius of every twentieth field sample. The laboratory 

results for all of these QA/QC samples are reported in Tables 1 and 2. Low level concentrations 

of petroleum hydrocarbons from an unknown source were detected in several of the field clontrol 

blanks and trip blanks. In order to compensate for this blank contamina<on, the reporting limits 

for toluene, ethylbenzene and xylenes were raised (to levels above those detected in the blanks, 

see Table 1) for all of the soil gas samples collected during the survey. 

Labo tato ty QA/QC Samples 

To document analytical repeatability, a duplicate laboratory analysis was performed on every 

tenth field sample. Laboratory blanks of nitrogen gas were also analyzed after every tenth field 

3 
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sample. The results of these analyses are reported in Tables I and 2. Concentrations of all 

analytes were below the reporting limit in all Iaboratory blanks. 

.'-A . 

Results and Inteum?tdion 

In order to provide graphic presentation of the results, selected individual data sets in Table 

1 have been mapped and contoured to produce Figures 2 through 7. Dashed contours are used 

where patterns are extrapolated into areas of less complete data, or as auxiliary contours. Map 

sample points with no data shown indicate that the analyte concentrations in the sample were 

below the reporting limit. The survey results for each study area ate discussed separately below. 

An explanation of the terminology used in this report is provided in Appendix C. 

Study Axea 16 
/c--l 

GUFID analysis of the soil gas samples collected from this area revealed a very low level 
._ 

of Total FID Volatiles as Naphtha (Figure 2) in Sample SG-47, which was collected at the 

southern end of the fuel island. Samples SG-47 also contained a very low level of benzene 

(Figure 3). None of the remaining FID analytes were present above their respective reporting 

limits in any of the soil gas samples from Study Area 16. The FID chromatogram signature of 

Sample SG-47 exhibits a pattern of small peaks representing very low levels of petroleum 

hydrocarbons and is otherwise insufficient to allow chromatographic interpretation of the original 

product. The very low level of volatile hydrocarbons observed at this one location does not 

suggest the presence of a significant petroleum hydrocarbon contamination problem in the 

shallow subsurface of Study Area 16. 

GCECD analysis revealed that none of the standardized chlorinated compounds were present 

above their respective reporting limits in any of the soil gas samples from Study Area 16. 

4 
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Study Anta 17 

TARGET Project ABTOOZ-1 

GCYFID analysis of the soil gas samples collected from this area revealed a very low level 

of Benzene (Figure 4) in Sample SG-662, which was collected at the northwestern comer of the 

survey area. Samples SG-662 also contained a low level of toluene (Figure 5). None of the 

remaining FID analytes were present above their respective reporting limits in any of the soil gas 

samples from Study Area 17. The FID chromatogram signature of Sample SG-662 exhibits a 

only a few small peaks representing a very low level of petroleum hydrocarbons and is otherwise 

insufficient to allow chromatographic interpretation of the original product. The very low level 

of volatile hydrocarbons observed at this one location does nbt suggest the presence of a 

significant petroleum hydrocarbon contamination problem in the. shallow subsurface of Study 

Area 17. 

GCYECD analysis revealed that none of the standardized chlorinated compounds were prlesent 

above their respective reporting limits in any of the soil gas samples from Study Area 17. 

Study Ama 23 

GUFID analysis of the soil gas samples collected from this area revealed that none of the 

standardized petroleum compounds were present above their respective reporting limj_ts in any 
t 

of the soil gas samples from Study Area 23. 

GC/ECD analysis revealed that none of the standardized chlorinated compounds were present 

above their respective reporting limits in any of the soil gas samples from Study Area 23. 

Study Ama 26 

GUFID analysis of the soil gas samples revealed very low levels of Benzene (Figure 6) in 

a few samples from the northeastern end of the survey area and at 3 isolated locations toward the 

southwestern end of the area. Toluene (Figure 7) was present in low concentrations at se:veral 
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scattered locations across the survey area. A low level of ethylbenzene occurred only in Sample 

SG-618, while xylenes were present only in Sample SG-641. Total FID as Naphtha was below 

the reporting limit for all of the soil gas samples colIected in Study Area 26. The FID 

chromatogram signatures of the samples with detectable levels of volatiles revealed only very 

small peaks representing very low levels of petroleum hydrocarbons which are insufficient to 

allow chromatographic interpretation of the original product. The very low levels of volatile 

hydrocarbons observed at scattered locations at this site do not suggest the presence of a 

significant petroleum hydrocarbon contamination problem in the shallow subsurface of Study 

Area 26. 

GCYECD analysis revealed that none of the standardized chlorinated compounds were present 

above their respective reporting Emits in any of the passive soil gas samples collected from Study 

.‘_ 
. . 

: ._ 
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Area 26. 

Conclusions 

Study Area 16 

l A very low level of petroleum hydrocarbons is present at Location SG-47, but ..does not 

suggest the presence of a significant petroleum hydrocarbon contanknation problem in the 

shallow subsurface of Study Area 16. 

c Chlorinated hydrocarbon contamination was not evident in the shallow subsurface of Study 

Area 16. 
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Study Alea 17 
. . 

b A very low level of petroleum hydrocarbons is present at Location SG-662, but does not 

suggest the presence of a significant petroleum hydrocarbon contamination problem in-the 

shallow subsurface of Study Area 17. 

. Chlorinated hydrocarbon contamination was not evident in the shallow subsurface of Study 

Area 17. 

Study .411ea 23 

c Petroleim or chlorinated hydrocarbon contamination was ‘not evident in the shallow 

subsurface of Study Area 23. 

Study .41ea 26 

. 1’ery low IeveIs of petroleum hydrocarbons are present at scattered locations, but do not 

suggest the presence of a significant petroleum hydrocarbon contamination problem in the 

shallow subsurface of Study Area 26. 

. Chiorinated hydrocarbon contamination was not evident in the shallow subsurface .of Study 

Area 26. 
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FUGRO GEOSCIENCES, INC. _ _- -.. -. ._.. .^ _ 

6105 Rookin 
April 17,1998 Houston, TX 77074 
Report Number 0304-l 023 Phone - : 713-778-5580 

Fax : 7 13-778-550 1 

ABB Environmental Services, Inc. 
1080 Woodcock Road, Suite 100 
St. Paul Building 
Orlando, FL 32803 

Attention: Mr. Greg Mudd 

DRAFT REPORT 
DIRECT PUSH TECHNOLOGY SERVICES 

STUDY AREA 17 
MCCOY ANNEX 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

SUBCONTRACT AGREEMENT NO. SEI-PI-OOZG 

Dear Mr. Mudd: 

fi Please find enclosed herewith the draft results of the cone penetration tests conducted at l:he above 
referenced location. All tests were conducted in accordance with ASTM Standard D5778-95 and supervised 
by ABB Environmental Services field personnel. 

Testing was done with a 15 cm2 piezocone penetrometer tip which was hydraulically advanced into the soil at 
a rate of 2 cm per second. Each of the cone penetration test results were displayed on an analog strip chart 
and stored in digital format on a computer diskette. A total of nine cone penetration tests and one dissipation 
test were completed. The results of these tests are presented in Section 1 of this report. 

For your information, the soil stratigraphy was identified using Campanella and Robertson’s Simplified Soil 
Behavior Chart. Please note that because of the empirical nature of the ,soil behavior chart, the soil 
identification should be verified locally. 

Groundwater sampling was conducted using Fugro’s Hydro-Trap Sampler. The sampler is advanced to the 
desired interval where the sealed sample chamber is opened. After the sample chamber is filled, the 
sampler is pulled to the surface where the sample is decanted into containers provided by our client. A total 
of 82 samples were collected at the locations indicated in the daily logs which are included in Sectioln 2. 

Fugro Geosciences appreciates the opportunity to be of service to your organization. If you should have any 
questions, or if we can be of further assistance, please do not hesitate to contact us. We look fotward to 
working with you in the future. 

Very truly yours, 
FUGRO GEOSCIENCES, INC. 

n -+&-++j&. 
I 

Recep Yilmar 
President 

RYImw 
1 Diskette Enclosed 

A member of the Fugro group of companies with offices throughout the world. 
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Key To Soil Classification and Symbols 

*dy silty wey Undisturbed Rock Core 
Predominant Typo Shown Heavy 

Split Spoon Nlo Recovery 

TERMS DESCRIBING CONSISTENCY OR GONDITION 

COARSE GRAINED SOILS (Major portion Retained on Nd. 200 Sieve) 
lndudrs (1) darn gravels and sand described as finr, medium or course, depending on distribution of. grain sizes (2) silty or clayey gravels and 
sands and (3) fine grained 10~ Plasticity soils (P! < 10) such as sandy siits. Condition is rated according to relative density, as determined by lab 
tests or estimated from resistance to sampler pmetratlon. 

Dmcriotive Term 

Medium Dense 

Dense 
Very Dense 

Penetration Resistamce* 
O-10 

10-30 
30-S 

(km50 

Relative Density 

oto40% 
4oto7ox 

7otosofK 
SOtOlW% 

l BlwWoo& 14W &mar, 34 Drop 

FINE GPAlNED SOILS (Major Portion Passing No. m Sieve) 
hcludes (1) inorganic and organic silts and days, (2) sandy, gravelly or silty days, and (3) clayey tilts. Consistency is rated according to shearing 

“, 
strength, as indicated by penetrotneter madings or by unconfined compression tests for soils with PI1 10. 

Parting: 
SOMl: 
iayec 
Furured: 

Sensitive: 

lnterbedded: 

Laminatrd: 

calcareous: . 

paper thin in size 
l/8’ to d thick 
greater than S 
containing shrinkage cracks, frequent& filled with 
fine sand or silt, usually more or less v&crJ 
pertaining to cohesive soils that am subject to 
appreoiable loss of strength when mmolded 
composed of alternate layers of .differont soil 

types 
composed of thin layers of varying color and 
texture 
containing appreciable quantities of calcium 
carbonate 
having wide range in grain sizes and substantial 
amounts of at1 intermediate particle sizes 
predominantly of one grain site. or having a 
range of sizes with some intrrmrdiato size miss- 
ing 

Flocculated: 

Slickenrided: 

pertaining to cohesive soills that exhibit a loose 
knit or flakey structure 
having inclined planes of weakness that are 
slick and glossy in appearance. 

-\ Well Graded: 

Poorly Graded: 

Degree of Skokensided Develooment 

Slightly Slickonsided: slickonsides present at intervals of 1’ to 
2’, roil does not. easily break along 
thou plates 

Moderately Skckensided: slickensider spaced at intervals of 1’ to 
r, soil breaks easily along these planes 

Extremely Slickensided: continuous and Interconnected sucken- 
sides spaced at intrrvals of 4’ to 12’. 

..C . . . .-se 

Intensely Slickensided: 

soI1 Dream along thr sfifzkonaraes rmq 
pieces 3’ to C in size 
slickensides spaced at intrrvals of tess 
than C, oontktuous in all diractiorts: soit 
breaks down along pianos into nodules 

l/4” t0 r in sita. 

Descriptive Cohesive Shear Strength 
TernI Tons/Souare Poet 

Very Soft Less Than 0.125 

soft 0.125 to 0.25 
Firm 0.25 to osu 
stiff 0.50 to l.cto 

very stiff 1.00 to 2.00 
Hard 2.00 and Higher 

Note: Sfickensided and fissured day may have lower unconfined compressive strengths than shown above because of planes of weakness or 

shrinkage cracks: consistency ratings of such soils are based on hand penetrometer readings. 

TERMS CHARAC~EP~NG SOIL STRUCTURE 
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e/d / FugroJobNo. ma- 1083 
C?kt Job Na/ 
OeS@3tlO~ 
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Ml?? ORfcw) 0 F/o* 

r&RSONNEL 



Client Job. No. I 5-i ~ 
Page 1 of / Fuqro Job. No. dUo/-~od3 Description NJe omq4m ! b. Z 

May /?wuir- - 
PERSONNEL: 

Helper: i\o,: o \ +nh n Date: q /3/7? 
._ 

. EaJIPMEM: 

Cone Rig: 5a 0 GfolltTNdE Sobl Pickup: j a 0% c 0 Oecon unit: y \n 

Client Contact: fl IT I3 MILEAGE: Start Finish: Total: 

AcTlvm 

Opmton Siqnature 



Clknt Job. No. / 
Page / ot / Fugro Job. No. CKMr - IO A> 0escrlptf0n Amc 02 lo vl L7 n F/G. 

PERSONNEL: 

opemtoc 4 I bwT 

EQUIPMENT: 

Date: 

Cone Rig: !??X CI Grout Tiudc TObI Oecon Unit: J&a 
Client Contact: AF3R MILEAGE: Start: Finish: _ Total: 

HOURLY MOVING 

ACTnnry FOOTAGE WORK STANDS- 

WET) WV DECON 

Oprmton SLqluture 



Page i ot / Fugm Job. No. 03t!W- /Od& 

PERSONNEt: 

operator. A I bd- 

. EQUIPMENT: 

Client Contad: 

t 
ONLY ACTMTY 

FROU TO 

. 

I 

MILEAGE: Stalt: Finish: Total: 

HOURLY MOVlNU 

AcTIvm FOOTAGE WORK STANDBYI 

mm glrrJ.1 OECON 

MN-1 

. . 

. 

. 

. I 

OpeWon Comment3 I 

- ,.* -x 

- 



FUGRO GEOSCIENCES, INC. 

_I %I .I‘_: ? ,., 
Page / ot d 

Client Job. No. / 
Fugro Job. No. o3&- IOd 8 Oasulption NTC’ 02b, nc7 : r--k 

PERSONNEL: 
McCo)/ &vEtiW 

operator: fi 1 bQr7 Helper: /%n;d I\ ah n Date: + /aA+ 9 

. EQUIPMEW: 

Cone Rig: <sOq 0 Gmut Truck SncP \ PW-Up: /doQ(b Oecon Unfit: * 

Client Contact: Ar3b. MiLEAGE: Start: Finish: Total: 

ACTMlY 



Pagu ,&, Ot Fugro Job. No. @cd- f 0 Ax d 

PERSONNEL: 

operator. A 1 bef7- 

Client Job. No. I 
Osscrtptlon Q&wfn. Lye. - 

mcccy AUrvef 

Oate: 9/ / G 92 
- 

EQUIPMENT: 

Cone Rig: SOU 0 Grout Truck s”Rb 1 Pick-Up: /do P 6 Oecon Unit: .* 

Client Contad: MILEAGE: Start: Finish: Total: 

b 
DAlwm HOURLY MOVlNCir 

FROM TO AClWlW FOOTAGE WORK STANDBY. 

WJ.1 DECON 

(upr.1 
/ 

,3s L?6.‘ao I . &n n/Q, r7QnaG3 ad 

6!on I&Am i , mL310d 17Qoacn - / 
\ 

: sQcu;CQ 62& @..I:0 
w - .._ I,..(; 

! ! 

I I F--% . 
..- 

I 
I I 

I 

I I 

I I I 
w-m l(Hor 1 orilvT@- .53’ I 

Operators Comments 



FUGRO GEOSCIENCES, INC. 

Cllrnt Job. No. / 
Page Fugm Job. No. 030 I - 1033 / ot d- Oescdptlon Nm ~2’lodn . Fk+. 

M&oy R tvlvaf 
PERSONNEL: 

operator: A I bd- Helper: bn;e\ t .sTnCc\fl Date: 4 A7448 

EQUIPMENT: 

Cone RQ: SOq 0 Grout Truckz SO6 I Pick-Up: /d of Ca Oecon Unit: eao 

CIiant Contact: A&c, MILEAGE: Start: Finish: _ Total: 

ACM 

I 

Openton Comments 
,~ “.“.“/ j‘ 

OF#mtorS SbMture 



Client Job. No. I 
Page d ot a Fuglo Job. No. 030 l- 10 ad 0escdption NT% oiwnch, Fib. f-x 

McCoy /NNU 
PERSONNEL: 

operator: .&b&T 

EQUIPMENT: 

Date: YA/9P 
- 

cone Rig: 5 oq 0 Grwttruck S06/ P&Up: ldo? Lo Oecon Unit: ,+d 

Client Contad: Af3R ’ MILEAGE: start: Finish: Total: 

ONLY ACTMTY HOURLY MOVING 

FRGM TO AcTMrf FOOTAGE WORK STAND8 

Pm oRN.1 OECO~ 

WW 



Client Job. No. / _ 
Page / ot d Fugro Job. No. ao/-/a a.3 Oescfiption NT-C ol?Icrda F/Q. 

I 

PERSONNEL: 
M&Y ,/?wvQ& 

Opentoc A I hot7- 

. EQUIPMEJUT: 

Date: L/ /p/9,9 
- 

Cone Rig: 5 oq o Gmti Trudu Sob \ Pick-Up: la 0% CD _ Oecon Unit: + eo 

CGmt Contid: AM MILEAGE: Start: Finish: _ Total: 

ACTlYrrY 

OpmtOn StQMtun 



Page d Fugru Job. No. CX$mc(oa& ot d 

PERSONNEL: 

Ctisnt Job. No. / 
Oescdptlon Ame n 2londo f-/Q 

McCoy #q MN& - 

’ EQUIPMENT: 

Cone Rig: 504 0 GroutTruck S?;r,Gt Pick-Up: /doQb Oecon Unit: * 

Client ContXt: AC?13 MILEAGE: Startz Finish: Total: 

Opeton Stgnatum 



\ 
FUGRO GEOSCIENCES, INC. 

.; 
Page / Of ii? Fugro Job. No.Q%/-&~~ 

PERSONNEL: 

Grout Tmdc sob ( PI&Up: Id 09 6 Decon Unit: +m 

Clikt Contact: MILEAGE: Start: Finish: _ Total: 

Opmton Comments 
b i 



PERSONNEL: 

opentar: n I be/T Helper: ihn;d Date: 414 173 

’ EaUIPMENT 

cone Rig: SW 0 GroutTruck SobI PWUp: 1 a 04 b Deem Unit: + 

Clknt Contad: #?&AR MILEAGE: Start Finish: Tota;: 

\ - ,, . . . . 
ONLY ACTMTY HOURLY MOWNG 

FROM TO Acnvrf FOOTAGE WORK SAN06 

PER) (FIN.1 DECON 

WW 

Opmton Signatum Wont Appmvrl 



APPENDIX H 
/ 

FIELD SCREENING GROUNDWATER ANALYTICAL RESULTS 
(ON-SITE LABORATORY), GROUNDWATER EVALUATION 



Appendix H 
Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 

Study Area 17 

Naval Training Center, Orlando 

Orlando, FL 

I 1 RBC for 

I ] 17QOOlOl~ 17Q00102~1700011 merry IIJLJ~~~“.LL.~~+ICL] I ap Waler 
I .>--..I.- I r-C-^--. I ---. _-. I - 

Volatile Organics, ug/L 

Page loft7 
17APPnXLSIsAl7 
10/15&3 



Appendix H 

Summary of Positive Detections in Onsite Field Screening 
Groundwater Analytical Results, Groundwater Evaluation, Phase II, 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

I I I ) RBC for 

Identifier FDEPGCTL FEDMCL Tap Wate )r 17~00302 17Qoo3o3 17~00304 17~00305 17000306 17QO0306 l7QOO307 17QOO308 17QOO40117QOO401 

~~&---r++ ---~~~-3z+iiiq 3/19/g8 i 3120/98 1 4/4/g! 1 4/: 

17QoO402 17QoO403 17QOo404 
l/98 414198 414198 3120198 3120198 3/20/98 3120198 3120198 

I Depth bls (ft! ( 7m[---7-rzm-y%-19 ( 20-24 i 25-29 ) 39-40 1 39-40 49-50 59-60 5-9 5-9 10-14 15-19 20-24 

3 plc 5 -.~ 
40 slst 1.000 I__ ~- liYIIlE 100 p/St 100 

_-- 
3p/c -5 

1 plc 2 



Appendix H 
Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 
Study Area 17 

Naval Training Center, Orlando 

Orlando. FL 

~;@$+ate~ Identifier FDEPGCTL ] I FEDMCL ] 1 Tap RBC Water “; -_ 17Q00405 3/2@i ;iusa--/-jiiidF~ 17000408 17800407 17000408 17Q00409 413198 17Q00410 413198 17Q00411~17Q00501~17Q00502~17Q00503~17Q00503 413198 1 3/21198 1 3121198 t 3/21/98 1 3l21198 ~17Q00504~17Q0050~ 1 W2llQA 1 R/21, 

I Volatile Oraanicr. us/L I i I i / I I I I I I ---r- I 
(l.l-Dichlorce!~~~y 1 i 1 7; i 00441 1 7ipk ” l L-I -.... !A . . I ..- AL-1 ” ! u 1 ” I UT 6 I ” I 

70i 

700: 

-- i 10.000 

! ‘),vJ 
---.- -I 5 _--- 

Toluene 40 skt ! P.41 
tram-1.2~Dichloroethene 100 pkt 100 -- 
Trichloroethene 3 plc 5 

Vinvl Chloride 1 ok 7 

13 

U 

U 

U 

0.7 

U 

u 

10 

U 

U 

ll 

U ” I 

8.2 J 

U 

U 

U 

U 

2.8 J 

U 

U 

U 

U 

3.4 

U E U 

U 

U 

J - U 

U 

U 

U 

U 

P~Joll7 
lTAPPH.XLS / s-4 17 
lWl5m 



ApDendix H 
Summary of Positive Detections in Onsite Field Screening 

Groundwaler Analytical Resulls. Groundwater Evaluation, Phase II, 
Study Area 17 

Naval Tramng Center. Orlando 

Orlando, FL 

Page 4 > 17APPtL , 17 



Appendix H 
Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 
Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

I I I RBC for I I I 

cis-1.2-Dichloroethene I- -- ~---_ 
Elhylbenzene ___.--- 

Toluene 

trans-1.2~Dichloroethene _I_.-.--.~- - 

7’Plc 7 0044 

l&c 
-. t 

i 5 

.u ! u . . 
036'c: u i u 

70 pk! 70: : 61:“’ 

3bLd 700' ; I 
u 1 u 

__--. 
20 slst 10,000~ i 

I 

f 

1300jn: u u 

1.400 n, U , ; i U 

2OjSk.t + 10.000’ ; 1 400 n u I U t ‘ * i 
J-p/c 1 5 1lC’ u u y u . * 

750'"' u u : u . . 
120n u u 1 u . . ‘ 
16c U i u U 

0019Ic’ u U U 

7Q0090 

3121198 _-- 
IO-14 

21 

1 I 

i 

7QOO902 17Q00903 17Q00904 17Q00905 17Q01001 17Q01002 17Q01003 17QOlOO4 17Q01004 17Q01005 

3121198 3121198 3121198 3121198 3l2Z98 3122190 3122l90 3l22l90 31WS8 302198 

10-14 15-19 20-24 25-29 4-9 IO-14 15-1s __... 20-24 -. ~~-.. - 20-24 __- 25-29 

PaQeSOfl7 
17APw.xLsIsA17 
1OllYSS 



Appendix H 

Summary of Positive Detections in Onsite Field Screening 
Groundwater Analytical Results, Groundwater Evaluation, Phase II, 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 



Appendix H 
Summary of Positive Detections in Onsite Field Screening 

Grotindwater Analytical Results, Groundwater Evaluation, Phase II, 
Study Area 17 

Naval Training Center, Orlando 

Orlando, FL 

~“““,I,Y”1”~,IIu”IY”II(I~~“1~~,,,u”14Y,,I,u”IJ”o,I,u”,4”I I,U”,~“L .I”“IVY 

98 1 3122198 1 X22/98 1 d/4/98 1 4/4/98 1 414/98 1 3/24/98 1 3/24/98 1 3/24198 

t 

Depth bls (11) 1. 

Volatile Organics, “g/L/ 

II. 1 -Dichloroethene 1 

Tetrachloroethene ___-.. 

trans-1.2-Dichloroethene 

1 p/c 5 
70 pkl 70 - 

-:L’,1 
30 !a 700 

20 .skt 10.000 - 

20 ski 10 000 -. - -. I.. _ 
3 p/c 5 

40 skt 1,000 $iEY 100 pkt 100 

3 p/c 5 

-7 p/c 2, 
U 

.- 
_. 

U 

U 

U 

U 

U 

U 

07 -__ 
U 

1 IO-14 1 15-19 1 20-24 1 25-29 1 39-40 1 49-50 ( 59-80 1 S-9 10-14 1519 

I I I 
1 1 

I I I 

U 

U 

U 

U 

U 

U 

E U 

U 

U 

U 

PaplOfl7 
17APPli.XLS I .sA 17 
1cu1stBs 



Appendix H 

Summary of Positive Detectians in Onsite Field Screening 
Groundwater Analytical Results, Groundwater Evaluation, Phase II. 

Study Area 17 

Naval Training Center, Orlando 

Orlando. FL 



Appendix H 
Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 
Study Area 17 

Naval Traming Center, Orlando 

Orlando, FL 

RBC for / 
Identifier FDEPGCTL FEDMCLI Tar, Water 117Q01605~17001606 17001607 17001608 17001701 i7nn17n7 ?7nn+7nR 17nn17~ 47nn47nfi ~mn~71\pnnn~~~ I I 

1 1 3/25/98 1 414198 ( 414198 ( 414198 1 3125198 1 3/25/98 1 3/25/98 1 3/25/98 1 31251 
~~~ -- ,-.- . ..-. ------- .,..--.. -- ,.._” ..--,.. _“,,” -,,, ““,,“I llY”l,“” l,Y”,,W 

98 414198 414198 41498 4l4l98 

10-14 ] 15-19 1 20-24 1 26-30 39-40 39-40 49-50 59-60 
I I I I 

I- Sampling Date/ -__--- --l-.-.1 I i 

1 I 1 -Dichloroathene 

Aii 
1 p/c 5 __~- - 

__ I_ -...-_ 
70 plst 70 

30 slst 700 

u 1 u 1 u 

Imlp-Xylene I 2olsM I 10.0001 I 1.4001 nl U U 1 II i II 

o-Xylene 20 slst 10~00 i!liilEi 3 p/c s 

40 slst 1,000 

/ / / i i I !! I !! I 
Tetrachloroathene 

trans-1.2-Dichloroelhene - 

PagO 9 of 17 
lIAPPH.XLS ISA 17 
lWlsf3a 



Appendix H 
‘Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 
Study Area 17 

Naval Training Center, Orlando 

Orlando, FL 

RBC for 

Identifier FDEPGCTL FEDMCL Tap Water 1700180 

Volatile Organics, ug/Li ___ ~.-...~ 
1 ,I -Dichloroelhe& 1 7$/c 

3enzene _. 
is-1.2~Dichlorcethene 

Ethylbenzene 

n/pXytene 

Tetrachlorcethene 

Toluene __-- -. 
t-arts-1.2-Dichloroethene 

1 

1001p/st ____I_~~ ~. ___ _ 
Trichloroethene t 
~____-- 3,p/c _--_. 
tiny1 Chloride lip/C 

1 

1 

+ 

i 

L 

. , 
7 0044’ ’ u . . 4 . 
5 

701 
I 

-700i 
l0.000[ 
l0.000~ 

5, 
1,000: 

100: 

5i 
2; i 

036,~ U 

61jn ! 26 E 

1.300jni U 

t f 1.400.n! U 

t.4001nj U . I 
11c u . 4 

750n U . . 
120n U 

16:~; 10 

U U 

U U 

33 U 

U u 

U U 

u 1 u + 
u ! u 

u : u 

u i u 

u I “-- 

I I I I I I I I I I 
7001804 17Q01805 17Q01806 17Q01807 17QOl808 17QOl901 17QOl902 17QOl903 17QO19041i7QO190d 

3125198 3125198 416198 4l6l98 416198 418198 418198 418198 418196 1 
I 

A 

20-24 25-29 39-40 49-50 59-60 4-9 10-14 15-19 
I I 

Page 10 
17APPH .17 



Appendix H 
Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 

Study Area 17 

Naval Training Center. Orlando 
Orlando. FL 

I,1 -Dichloroethene 

PaQellof17 
17APPH XLS / SA 17 
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Appendix H 

Summary of Positive Detections in Onsite Field Screening 
Groundwater Analytical Results, Groundwater Evaluation, Phase II, 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 

17Q02203 17QO2204 17Q02205 17002205 
?I 17Q02206 17Q02301 17Q02302 17m9.w. 170x904 17002305 17Q023 I I 06l 

4m9a 416198 416198 416198 416196 416198 416198 411 

tZZY>-Dichloroeoethene 

3oJdsJ 
20 slst 

20 s/St 

3 p/c 

3l 40 slst _-. - 
100 p/St -. 

3 pit_ 

1 p/c 

5 

I---~ I 
1,000 

100 

3 5 

2 

.._ 

1,300 n __- - 

Ill-. 1.400 n 

1,40Ojn] 

u U .~ 
U U 

‘U U .--- ~ 
U U -- ___ 

T 

U U -~- 
U U __-- ~ 
U U _--- 
U U 

44 E 1 40 E 4.7 u . . 
U U U v ” ” 

U U U U U U U U U U 

U U U U U U U U U 

, 



Depth bls (ft) 

I Volatile Orgenics, ug/L) --___ .- 
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Appendix H 
‘Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 

Study Area 17 

Naval Training Center, Orlando 

Orlando, FL 
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‘Appendix ii 

Summary of Positive Detections in Onsite Field Screening 
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Appendix H 
Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 
Study Area 17 

Naval Training Center, Orlando 

Orlando, FL 
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Summary of Positive Detections in Onsite Field Screening 
Groundwater Analytical Results, Groundwater Evaluation, Phase II, 

Study Area 17 

Naval Training Center, Orlando 
Orlando, FL 
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Appendix H 
Summary of Positive Detections in Onsite Field Screening 

Groundwater Analytical Results, Groundwater Evaluation, Phase II, 
Study Area 17 

Naval Training Center, Orlando 

Orfando. FL 

NOTES: 

Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 

FDEPGCTL = Florida Department of Environmental Protection, Groundwater Cleanup Target Levels, Chapter 62-785 FAC, April 30.1998. 

FEDMCL- Federal Maximum Contaminant Levels. Primary Drinking Water Regulations and Health Advisories, February 1996. 

RBC = Risk-Based Concentration Table. USEPA Region 111. May 1996. R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 

not available. value is treatmem technology action limit for lead in drinking water distribution system identified in Drinking Water Standards and Health Advisories (USEPA, 1995). 

For essential nutrients (calcium, magnesium. ptassium.,and sodium) screening values were derived based on recommended daily allowances. 

I 
s = secondav groundwater standard 

st = systemic Ioxicanl. 

me = based on minimum criteria 

p = primary standard. 

0 = organoleptic. 

n = noncarcinogenic effects. 

c = carcinogen (GCTLs) or carcinogenic effects (RBCs). 

USEPA = U.S. Environmental Protection Agency. 

J = Reported concentration is an estimated quanrity. 

E = Concentration exceeds the highest calibration standard. 

U = Undetected 

S = Percenr recovery exceeds criteria. 

pgIL = micrograms per liter. 

me/t = miligrams per liter. 

Rot&shaded numkrs indicate excecdnnce of groundwater guidance 

17APPHXLS I MOTES 
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APPENDIX I 

GROUNDWATER FLOW CHARACTERIZATION TABLES 
(MONITORING WELL CONSTRUCTION DETAIL, WATER-LEVER- ELEVATION 

DATA, HYDRAULIC POTENTIAL DATA, SLUG-TEST RESULTS) 

Table l-l Monitoring Well Construction Details 
Table i-2 Water-Level Elevation Survey 
Table l-3 Hydraulic Potential Survey Results 
Table l-4 Hydraulic Conductivity Testing Results 
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Table I-1 
Monitoring Well Construction Details 

Borehole 
Date 

Well ID’ 
Installed 

Depth 
(feet bls) 

tial Screening: 

.D-17-OlA 5/l 5/95 14.0 

.D-17-02A 5/l 5/95 14.0 

.D-17-03A 5/16/95 14.0 

.D- 17-04A 5/16/95 14.0 

.D-17-05A 5/ 15195 14.0 

.D- 1 7-24T2 6/2/95 5.0 

lpplemental Screening (Phase I): 

.D-1 7-06A3 l/23/97 11.0 

.D-17-07A3 l/23/97 11.0 

.D- 1 7-08A3 l/23/97 11.0 

.D- 1 7-09A3 l/23/97 11.0 

.D-17-10C 2/5/97 47.5 

lpplemental Screening (Phase II): 

.D-17-116 4/28/98 20.5 

.D-17-12C 4/28/98 50.5 

.D-17-136 4/28/9a 20.5 

.D-17-14C 4/29/99 48.5 

.D-17-15A 4/29/98 12.5 

.D-17-166 4/29/98 20.5 

.D-17-17C 4/30/9a 48.5 

.D-17-1aA 4130 j98 12.5 

.D-17-195 5/i/98 30.5 

.D-17-20C 5/4/98 52.5 

.D-17s21B s/5/98 20.5 

617~22c 5 /5/98 48.5 

.D- 17-23A 5/5/98 12.5 

.D-17-24B 5/5/9a 25.5 

.D- 17-25C 5/7/98 63.5 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 
Naval Training Center 

Orlando, Florida 

Well Depth 
Screen 

Filter 
Pack 

(feet bls) 
Interval 

(feet bls) 
Interval 

(feet bls) 

12.5 2 to 12. 1 to 14 

12.5 2to 12 1 to 14 

12.5 2to 12 1 to 14 

12.5 2to 12 1 to 14 

12.5 2to 12 1 to 14 

5.0 5.0 NA 

11.0 2to 11 1to11 

11.0 2to 11 1to11. 

11.0 2to 11 1 to 11 

11.0 2to 11 1 to 11 

47.0 42 to 47 40 to 47.5 

20.0 15 to 20 13 to 20.5 

50.0 45 to 50 43 to 50.5 

20.0 15 to 20 13 to 20.5 

48.0 43 to 48 41 to 48.5 

12.0 2to 12 1 to 12.5 

20.0 15 to 20 13 to 20.5 

48.0 43 to 48 41 to 48.5 

12.0 2to 12 1 to 12.5 

30 25 to 30 23 to 30.5 

52.0 47 to 52 45 to 52.5 

20.0 15 to 20 13 to 20.5 

48.0 43 to 48 41 t0 48.5 

12.0 2to 12 1 to 12.5 

25.0 20 to 25 18 to 25.5 

63.0 58 to 63 56 to 63.5 

Be al 
Interval 

(feet bls) 

0.5 to 1 

0.5 to 1 

0.5 to 1 

0.5 to 1 

0.5 to 1 

NA 

0.5 to 1 

0.5 to 1 

0.5 to 1 

0.5 to 1 

38 to 40 

10 to 13 

40 to 43 

10 to 13 

38 to 41 

0.5 to 1 

10 to 13 

38 t0 48.5 

0.5 to 1 

20to 23 

42 to 45 

10 to 13 

38to41 

0.5 to 1 

15 to 18 

53 t? 56 

Grout Casing 
Interval Depth 

(feet bls) (feet bls) 

0 to 0.5 NA 

0 to 0.5 NA 

0 to 0.5 INA 

0 to 0.5 IV A 

0 to 0.5 IN A 

NA IN A 

0 to 0.5 IUA 

0 to 0.5 IVA 

0 to 0.5 NA 

0 0.5 to NA 

0 to 40 NA 

oto 10 NA 

0 to 40 NA 

oto 10 NA 

0 to 38 NA 

0 to 0.5 NA 

oto IO NA 

0 30 to NA 

otoos PJA 

0 to 20 NA 

0 to 42 NA 

oto 10 NA 

0 to 30 NA 

otoo5 NA 

otp 15 NA 

0 to 53 0 to 50 

e notes at end ot table. 
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Table I-1 (Continued) 
Monitoring Well Construction Details 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 
Naval Training Center 

Orlando, florida . 

Well ID’ 
Date 

Installed 

Borehole 
Depth 

(feet bls) 

Well Depth 
(feet bfs) 

Screen 
Interval 

(feet bls) 

Piker 
Pack 

Interval 
(feet bls) 

seal Grout 
Interval Interval 

(feet bls) (feet bls) 

Casing 
Depth 

(feet bls) 

Supplemental Screening (Phase 111 (continued): 

OLD-17-26A 6/5/9a 12.5 12.0 2to 12 1 to 12.5 

OLD-17-27B 5/5/9a 20.5 20.0 15 to 20 13 to 20.5 

om-17-2ac 5/7/9a 63.5 63 5at063 56 to 63.5 

’ A, B, and C suffixes denote shallow, intermediate, and deep wells, respectively. 
2 Denotes a temporary monitoring well, installed with stainless steel hand auger. 
’ Denotes a microwell, installed by direct-push methods. 

0.5 to 1 0 to 0.5 NA 

10 to 13 oto 10 NA 

53 to 56 0 to 53 0 to 50 

Notes: All permanent monitoring wells (excluding microwells) constructed with Binchdiameter polyvinyl chloride (PVC) 
riser and screen (0.016inch slot), and installed in a 6.5inchdiameter borehole. Temporary monitoring Well 
constructed with P-inch-diameter PVC riser and screen (0.01~inch slot), and installed in a 3inchdiameter borehole. 
Microweils constructed with l-inch-diameter PVC riser and screen (0.01~inch slot), and installed in 24nchdiameter 
borehole. 

ID = identification. 
bls = below land surface. 
NA = not applicable (no water level collected). 

NTC-ESSRSl7 
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Table l-2 
Water-Level Elevation Survey 

Measuring 

Location 
Point 

Elevation’ 
(feet msl) 

OLD-17-OlA 90.3 

OLD-17-02A 90.1 

OLD-17-O3A 89.5 

OLD-17-O4A 89. l 

OLD-17-05A 89.0 

OLD-17-06A2 89.6 

OLD- 1 7-07A2 89.4 

OLD-17-OaA2 89.7 

OLD-17.09A’ 89.0 

OLD-17-1OC 89.2 

OLD-17-118 89.8 

OLD-17-12C 89.7 

OLD-17-13B 90.0 

OLD-17014C 89.9 

OLD-17-15A 88.9 

OLD-17.168 88 7 

OLD-17-17C 88.6 

OLD-17.18A 91.1 

OLD-17-19B 91.5 

OLD- 17.20C 91.5 

OLD-17.21B 905 

OLD- 17.22C 905 

OLD- 17s23A 903 

OLD- 17-248 90.4 

OLD- 17-25C 90.3 

OLD-17-26A 90.0 

OLD-r 7-278 90.0 

OLD-1 7.28C 90.0 

OLD- 1 7-29A3 89.4 

OLD-l 7-30A3 89.4 

OLD-17-3lA’ 89.6 

See notes at end of table. 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 
Naval Training Center 

Orlando, florida . 

Elevation of Depth to Water 
Water 

Well 
Depth 

Screened (feet btoc) 
Elevation 

(feet bls) 
Interval 

(feet msl) 
.- 

(feet msl) 7/i 4198 a/12/98 7/14/98 a/i 2198 

12.5 78.3 t0 88.3 NA NA NA NA 

12.5 78.1 t0 88.1 3.9 2.6 86.2 8’7.6 

12.5 77.5 t0 87.5 3.8 2.9 85.7 a6.6 

12.5 77.1 t0 87.1 3.2 2.3 85.9 86.8 

12.5 77.0 t0 87.0 2.9 2.0 86.1 87.0 

11.0 78.8 t0 87.8 NA NA NA NA 

11.0 78.4 t0 87.4 NA NA NA NA 

11.0 78.7 t0 87.7 NA NA NA NA 

11.0 78.0 t0 87.0 NA NA NA NA 

47.0 42.2 to 47.2 3.9 2.3 85.3 86.9 

20.0 69.8 to 74.8 3.6 2.4 86.2 87.4 

50.0 39.7 to 44.7 4.4 2.7 85.3 a6.9 

20.0 70.0 to 75.0 4.0 3.2 86.0 86.8 

48.0 41.9 to 46.9 5.3 3.2 84.6 86.6 

12.0 76.9 to 86.9 2.8 2.2 86.1 86.7 

20.0 68.7 to 73.7 2.9 2.2 85.8 86.5 

48.0 40.6 to 45.6 4.2 2.2 84.4 86.4 

12.0 79.1 t0 89.1 4.3 3.1 86.8 88.0 

30.0 61.5 to 66.5 6.4 4.3 85.1 87.1 

52.0 39.5 to 44.5 7.0 4.9 84.5 86.6 

20.0 70.5 to 75.5 4.1 . 2.8 86.4 87.7 

48.0 42.5 to 47.5 5.4 3.4 85.1 87.1 

12.0 78.3 to 88.3 3.6 2.7 86.7 87.6 

25.0 65.4 to 69.4 4.2 2.9 86.2 87.5 

63.0 27.3 to 32.3 33.4 34.4 56.9 55.9 

12.0 78.0 to 88.0 3.1 3.4 86.9 87.6 

20.0 70.0 to 75.0 3.4 2.6 86.6 87.4 

63.0 27.0 to 32.0 32.1 30.1 57.9 59.8 

6.0 83.4 to 84.4 3.3 2.7 86.1 86.7 

6.0 83.4 to 84.4 3.4 2.8 86.0 86.6 

6.0 83.6 to 84.5 3.7 3.2 85.9 86.4 

i-3 
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Table l-2 (Continued) 
Water-Level Elevation Survey 

Base Realignment and Closure 
Environmental site Screening *port 

Study Area 17 
Naval Training Center 

Orlando, Florida 

Water 
Measuring 

Well 
Elevation of Depth to Water 

(feet btoc) 
Elevation 

Location 
Point 

Depth 
Screened 

Elevation’ 
(feet msl) 

(feet msl) 
(feet bls) 

Interval 
(feet msl) 7/14/9a 0/12/Q8 7/l 4/9a q12jQ8 

OLD-17-32A3 89.7 6.0 83.7 to 84.7 3.7 3.3 86.0 86.4 

OLD-l 7-33A3 89.5 6.0 83.5 to 84.5 3.6 3.1 85.9 86.4 

17PZOlA4 90.1 14.0 76.1 to 86.1 4.8 3.5 85.8 86.6 

1 7PZ02C4 90.0 46.0 44.0 to 49.0 5.4 3.7 84.6 86.1 

1 7PZ03A4 89.5 14.0 75.5 to 85.5 4.0 3.4 85.5 86.1 

1 7PZ04C4 89.5 46.0 43.5 t0 48.5 4.9 3.2 84.6 86.3 

1 7PZ05A4 89.4 14.0 75.4 to 85.4 3.9 3.3 85.5 86.1 

1 7PZ06C4 89.1 46.0 43.1 to 48.1 4.4 2.7 34.7 86.4 

17SGOl’ 87.5 NA NA 2.4 2.2 85.1 85.3 

’ Measuring points refers to top-of casing at monitoring wells and drive points, and to top of gauge at staff gauge. 
* Microwell. 
a Drive point installed into base of drainage ditch located along south side of study area. 
4 Piezometer. 
’ Staff gauge installed in drainage ditch located along south side of study area. 

Notes: msl = above mean sea level (U.S. Geological Survey. North American Datum, 1927). 
bmp = below measuring point. 
btoc = below top of casing. 
NA = not applicable (no water level collected). 

.*--% 

r-5 
/ I 
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Table l-3 
Hydraulic Potential Survey Results 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 
Naval Training Center 

Orlando, Florida 

Water-Level Elevation Head Potential Measurements 
(feet msl) Elevation of (feet) 

Location 
Mid-Point of Well 

Screen 
July 14, 1998 August 12, 1998 

July 14, 1998 August 12. 1998 (feet msl) Vertical Gradient’ Direction of Vertical Gradient’ Direction of 

(fm Hydraulic Potential Wfi) Hydraulic Potential 

Monitoring Wells’ 

OLD-l 7-02A 86.2 87.6 NA NA 

OLD-17-21B 86.4 87.7 73.0 0.02 Upward 0.01 Upward 

OLD-17-22C 85.1 87.1 45.0 0.05 Downward 0.02 Downward 

OLD-l 7-03A 85.7 86.6 NA NA 

OLD-17.13B 86.0 86.8 72.5 0.02 Upward 0.01 Upward 

OLD-17-14C 84.6 86.6 44.4 0.05 Downward 0.01 Downward 

OLD-l 7-04A 85.9 86.8 82.1 NA 

OLD-17-1oc 85.3 86 9 44.7 0.02 Downward 0.003 Upward 

OLD-17-05A 86.1 87.0 NA NA 

OLD-17-l 1B 86.2 87.4 72.3 0.01 Upward 0.03 Upward 

OLD-17-12C 85.3 86.9 42.3 0.03 Downward 0.02 Downward 

OLD-17-15A 86.10 86.7 NA NA 

OLD-17.16B 85.8 86.5 71.2 0.02 Downward 0.01 Downward 

OLD-17-17C 84.4 86.4 43.1 0.03 Downward 0.004 Downward 

OLD-17-18A 86.8 88.0 NA NA 

OLD-17-19B 85.1 87.1 63.0 0.03 Downward 0.04 Downward 

OLD-l 7-20C 84.5 86.6 42.0 0.03 Downward 0.02 Downward 

OLD-17-23A 86.7 87.6 NA NA 

010-l 7-248 86.2 87.5 67.9 0.03 Downward 0.01 Downward 

OLD-l 7-25C3 56.9 55.9 29.8 Dow,Ttiaid 0.77 9.83 Downward 

OLD-17-26A 86.9 87.6 NA NA 

OLD-1 7-278 86.6 87.4 72.5 0.02 Downward 0.01 Downward 

OLD17.28C’ 57.9 59.8 29.5 0.67 Downward 0.64 Downward 

See notes at end of table. 



Location 

Piezometets’ 

OLD-17-PZIA 

OLD-17-Pz2C 

OLD-17-PZ3A 

OLD-17-PZ4C 

OLD-17-PZSA 

OLD-17-PZGC 

Table l-3 (Continued) 
Hydraulic Potential Survey ReSUkS 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 
Naval Training Center 

Orlando, Florida 

Water-Level Elevation I I Head Potential Measurements 

(feet msl) Elevation of (f-t) 
Midpoint of Well 

Screen 
July 14, 1998 August 12, 1998 

July 14, 1998 August 12, 1998 (ft-msl) Vertical Gradient’ Direction of Vertical Gradient’ Direction of 

vv) Hydraulic Potential (fm Hydraulic Potential 

85.3 86.6 NA NA 

84.6 86.1 46.5 0.02 

85 5 86.1 NA NA 

84 6 86.3 46.0 0.02 

65.5 86.1 NA NA 

84.7 86.4 45.6 0.02 

Downward 0.01 Downward 

Downward 0.01 Downward 

Downward 0.01 Upward 

Stati Gauge and Drive Points 

OLD-17-SGl” 
(Staff Gauge) 
OLD-17-29A’ 

OLD-17-30A’ 

OLD-17-3lA* 

OLD-l 7-32A’ 

85.1 

86.1 

86.0 

85.9 

86.0 

85.3 

86.7 

86.6 

86.4 

86.4 

NA 

83.9 0.83 Upward 1.0 Upward 

83.9 0.75 Upward 0.93 Upward 

84.1 0.80 Upward 0.85 Upward 

84.2 1.0 Upward 0.82 Upward 

OLD- l7-33A’ 85.9 86.4 84.0 0.73 Upward 0.69 Upward 

’ Calculated by dividing the difference between the elevation of the water level in each monitoring well by the elevation of the mid-point of the respective well screens. 
’ Monitoring wells situated in clusters: wells with “A” designation are screened at water table surface; wells with “B” designation are screened at intermediate depths of 

aquifer; and wells with “C“ designation are screened at the bottom of the aquifer. 
’ Monitoring well screen situated below shallowest clay seam within the Hawthorn Group. 
’ Piezometer installed on south side of canal to measure groundwater elevation. 
’ Staff gauge installed in drain canal to measure elevation canal surface water level. 
’ Drive point installed into base of drainage canal to measure elevation of groundwater beneath canal. 

Notes: msl = mean sea level. 
n/n = feet per foot. 



Table l-4 
Hydraulic Conductivity Testing Results 

. 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 17 
Naval Training Center 

Orlando, florida 

Monitoring Well 
Identifier 

Shellow Wells: 

Geologic 
Unit 

Hydraulic Conductivity’ 

ft/min Way cm/sac 

Groundwater Flow 
Rate’ 

Wv) 

OLD-17-02A 

OLD-17-05A 

OLDl7-15A 

OLD-17-18A 

Geometric Mean: 

intermediate Wells: 

fine sand 

fine sand 

silty sand 

silty sand 

1 x10-3 1.4 5x10A 

2X10-3 2.8 1 x10-3 

4x104 0.6 2x104 

2x10a 0.3 1 xl04 

1.1 xl09 1.5 6~10~ 7.3 

OLD-17-l 16 silty sand 2x10A 0.3 1 XIOJ 

OLD-17-16B silty sand 4x104 0.6 2x104 

OLD-17-19B silty sand 3x104 0.4 2x104 

OLD-13-21 B silty sand 3x104 0.4 2x104 

Geometric Mean: 3xlcP 0.5 2x10A 1.8 

Deep Wells: 

OLD17-12C silty sand 6xW4 0.9 3x10d 

OLD-17-17C silty sand 2x10’3 2.9 1 x 10-3 

OLD-l 7-20C silty sand 3x10” 4.3 2x10” 

OLD-17-22C silty sand 4x10a 0.6 2x10‘4 

Geometric Mean: IXICP 2.5 2X10-3 6.1 

’ Both rising head (slug-in) and falling head (slug-out) test were performed at each intermediate and deep 
monitoring well. Hydraulic conductivity shown above was calculated by averaging the two test values. 
Only falling head tests were performed at the shallow wells, 

’ Groundwater flow rate calculated using the following formula: V= Ki/p, where K = the hydraulic 

conductivity i = the average gradient: p = an assumed porosity value of .30 (unitless). The hydraulic 
gradient for the shallow. intermediate. and deep intervals of the surficial aquifer measured at 0.004 ft/n, 
0.003 ft/ft. and 0.002 ft/ft. respectively 

Notes: ft/min = feet per mrnute 
ft/day = feet per day. 
cm/set = centimeters per second. 
ft/yr = feet per year 
npt = feet per foot. 
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APPENDIX J 

SLUG-TESTING SEMILOG PLOTS 
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